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{ - The past several years havé produced such material advances 
“in thoracle siirgery and major contributions to the 
Viteratate desirable a review ard coordination of 
base present knéwledge within the confines of a single volume. 
this new text is to provide an analysis, synthe- 
sic and com pilation supported by a clinical experience gained 
fron’ the management of approximately 3500 patients admitted 
Mygeto the of an‘active surgical department. 
The book; stresses ‘basic considerations as anatomy, 
and pathology; many operative procedures are 
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plored of operative technic. 
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VISCERAL RADIOLOGY 


(Markovits) 


Virtually a complete encyclopedia of radio- 
logical diagnostic procedure, the book corre- 
lates clinical aspects with radiological studies. 
It is invaluable to the internist as a reliable 
diagnostic workbook. 


612 pp., 667 Illus. $24.00 
BONE AND JOINT RADIOLOGY $20.00 


Now in preparation: 
Hormones in Health & Disease 


4" The Macmillan Company, Box C-3 


60 Fifth Avenue, New York II, N.Y. 
Please send me: 
[] FREE—The NEW Medical Book Catalog. 
{_] Visceral Radiology and bill me for $24.00 
plus small delivery charge. 

Name 

Address 

City 
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Coming Seon 
MEDICAL TREATMENT OF DISEASE 


By the Late Henry A. Curistian, M.D., Sc.D., M.A.C.P., D.S.M., Hersey 
Professor, os the Theory and Practice of Physic, Harvard University; 
Dace G, Frienp, M.D., F.A.C.P., Associate in Medicine, Peter Bent Brig- 
ham Hospital, Boston, Massachusetts; Maurice A. Scunitrxer, B.S., M.D., 
F.A.C.P., Director of Medicine, St. Vincent's Hospital, Toledo, Ohio. 


Volume 8 of the OXFORD LOOSE-LEAF MEDICINE to be Sold Separately 
1953 1,015 pages Cloth (Semi-Limp Loose Leaf Binding) 


This volume describes medical treatment for all principal diseases to which medical treatment 
could or should be applied. It combines the loose-leaf idea with the selection of really proved 
methods of therapy in a loose-leaf binder only 7” x 854” overall. It assumes that the diagnosis 
will already have been made and includes the recommended treatment, or treatments, where alter- 
native treatments are indicated, including prophylaxis. Reliability proved by effectiveness in 
clinical use as shown from controlled observations of patients, is the keystone of the book. 
Although the purpose of its publication is to bring forward the newer treatments of proved 
reliability, no treatment is included for its novelty or even its promise. The loose-leaf format 
permits the addition of future new treatments, or their substitution for older ones to which they 
may be superior, as fast as successful clinical use recommends them. The drugs recommended 
have been carefully selected for their pharmacological action. Official drug terminology is 
used throughout, but common trade names are often given in parenthesis. Purchasers of this 
book, by application, may automatically receive future additional loose-leaf supplements to 
keep the volume current with the developments in therapeutics. 


OXFORD UNIVERSITY PRESS, INC., 114 Fifth Ave., New York 11, N.Y. 
FOR THE RELIEF OF 


MASSIVE EDEMA 


STANDARD HOSPITAL EQUIPMENT INCLUDES 


SOUTHEY-LEECH 


DON’T WAIT UNTIL THE NEED IS IMPERATIVE. 
HAVE THEM ON HAND 


*Fiese, M. J., and Thayer, J. M.: Archives, Int. Med. 85:132 (Jan. 1950) 


-— Prepare for that emergency—Clip Coupon Now — = 

Please send sets of Southey-Leech | 46 Wi test Order 
Tubes, complete with trocar and drainage ; te keep them on hand. 

tubing at $12.00 per set to: i 


Name: 


Street: 
62 WATERMAN ST. 
City: | PROVIDENCE 6, RHODE ISLAND 
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THE 


HEART BEAT 


Graphic Methods in the Study of 
THE CARDIAC PATIENT 


by ALDO A. LUISADA, M.D. 


Prot. of Medicine & Director, Div. of Cardiology, The 
Chicago Medical School; Associate Visiting Phys. & 
Chief of Cardiac Clinics, Mt. Sinai Hosp. of Chicago. 


ERE is an account of the available 

procedures for tracing cardiac mo- 
tion, arterial and venous pulses, electri- 
cal manifestations of the heart, as well 
as for intrathoracic and intracardiac 
pressures. This information is corre- 
lated usefully for the first time since 
Sir Thomas Lewis’ classic work, “The 
Mechanism and Graphic Registration of 
the Heart Beat” in 1924. 


The text is illuminated by several hun- 
dred tracings obtained by modern tech- 
nics and accurately reproduced. This 
outstanding monograph will be a valu- 
able source book for all clinicians and 
investigators concerned with the heart, 
its disorders and function. 


Be sure to examine a copy of this brand 
new book. Sent On Approval. 


531 pp., 273 illus., $12.00 


A HOEBER-HARPER BOOK 


PAUL B. HOEBER, INC. 
49 E. 33rd Street 
New York City 


Please Send Me On Approval: 


Luisada’s THE HEART BEAT 
Bill Me 


Name 
Address 


$12.00 
| | Check Enclosed 


(Return Privileges, of course) 
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TWO NEW 1953 BOOKS 


Herbut—Gynecological and 
Obstetrical Pathology 


By PETER A. HERBUT, M.D. 


I’rofessor of Pathology, Jefferson Medical College 
and Direetor of Clinical Laboratories, 
Jefferson Medical College Hospital, 
Philadelphia, Pa. 

Diagnosis and treatment! Pathological lesions 
of the female generative tract are deseribed 
systematically and in detail in this sound elini- 
eal work. It will prove especially useful to 
internists, pathologists, gynecologists and ob 
stetricians, and furnishes long-needed guidance 
to practitioners who usually see these conditions 
first. Diseases are presented from a regional 
point of view with the vulva, vagina, uterine 
cervix, uterus, fallopian tubes, ovaries and pla- 
centa diseussed fully in separate chapters. The 
text is exceptionally well illustrated throughout. 


New. 683 Pages. 428 Illustrations on 246 
Figures and & Plates in Color, $12.50 


Epstein and Davidoff— 
An Atlas of 
Skull Roentgenograms 


By BERNARD 8. EPSTEIN, M.D. 
Associate Radiologist, The Jewish Hospital 
of Brooklyn, N. Y. 
and LEO M. DAVIDOFF, M.D. 


Neurosurgeon, Mount Sinai Hospital, New York; 
Director of Neurological Surgery, 
The Beth Israel Hospital, 
New York 


This book contains an outstanding collection 
of unretouched roentgenograms, reproduced in 
as large a format as possible, to permit excellent 
visualizations of lesions of the skull. Differential 
diagnostic hints are worked expertly into the 
text and into the legends which accompany the 
more than 600 illustrations. Similarities and 
differences are emphasized. 


New. 415 Pages, 7" x 10". 603 Illustrations on 
315 Figures. $15.00 


Washington Square LEA & FEBIGER Philadelphia 6, Pa. 


1953 DIRECTORY 


American College 
of Physicians 


The newly revised and enlarged Directory 
of the American College of Physicians, now 
at press, will be ready shortly for delivery. 
Members who placed pre-publication orders 
will receive their copies in the first mailing. 
Life Fellows will receive copies free. 

Every member of the College, most medi- 
cal institutions and others needing reference 
sources of this character should have this 
Directory at hand 
@ Current and Past ACP Data 
Constitution & By-Laws 
@ Biographical Data Re Members 
@® Sturdy Cloth Binding; Approximately 

1,000 pages 


$6.00 per copy, postpaid 
Limited Supply 


American College of Physicians 
4200 Pine St., Philadelphia 4, Pa. 


WANTED 


Back Issues of 


ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues 
are now needed. Only those issues which 
are currently being advertised will be 
accepted 


$1.50 each for 
Vol. I, No. 1—July, 1927 
Vol. I, No. 2—August, 1927 
Vol No. 1927 
Vol. Il, No. 5—November, 
$1.00 each for 
Vol. I, No. 3—September, 1927 
v I, No. &—November, 1927 
Vol I, No. 6—December, 1927 


VI 
Vol. VI, No. 4—October, 1932 
Vol. XXXVI. No. 1—January, 1952 


75¢ each for 
Vol. XXAVIL Ne. No. 1—January, 1963 


Vol 4—April, 1963 


Address Journals to: 


E. R. LOVELAND, Executive Secretary 
4200 Pine Street Philadelphia 4, Pa. 
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NEW BOOKS FROM WILLIAMS & WILKINS 
WATER, ELECTROLYTE AND ACID-BASE BALANCE 


Normal and Pathologic Physiology as a Basis for Therapy 
By Harry F. Wertsserc, M.D. 


Covers the entire subject in a comprehensive and practical manner. 

Integrates basic concepts with current developments. Correlates the essential physiologic 
and chemical facts, and applies them to clinical medicine. 

Emphasizes the fact that the therapy of each patient is a separate problem. Gives you a 
thorough understanding of the normal and pathologic physiology to use as a basis for individual- 
ized therapy. 

Guides you in planning your program of therapy and in keeping it flexible—not only from one 
case to another but from one day to another in the same case. 

Includes well-planned tables and figures that will serve you as a rapid summary; extensive 
list of references, glossary, index. 


250 pp.. 10 figs., 29 tables, $5.00 


DIURETIC THERAPY 


The Pharmacology of Diuretic Agents and the Clinical Management of 
the Edematous Patient 


By M.D. 


Assembles all the pertinent material and supplies you with a comprehensive and accurate 
knowledge of the subject. 

Shows you how to individualize diuretic therapy by adapting it to the particular needs and 
responses of the patient, and how to restore many a patient in an unresponsive and apparently 
hopeless condition to a reasonable state of health and comfort. 

Presents clear discussions of the pathogenesis of the different types of edema, and of the action 
of the various drugs and therapeutic procedures which you can use to formulate a rational and 
effective plan of treatment in each case. 


250 pp., 5 figs., $5.00 


CLINICAL CARDIOLOGY 


Edited by Frankirn C. Massey, Wirn 33 Asie 


A new and refreshing approach to a subject of wide and timely interest. 

Forms a composite picture representing the heart and its function in regard to the total 
organism. 

Features sections on many allied specialties: pediatrics, metabolism, surgery, anesthesiology, 
obstetrics, endocrinology, psychiatry, etc. 


Covers physical diagnosis, roentgenology, electrocardiography, congenital heart disease, infec- 
tions, the major bases for the several kinds of heart disease, special types of cardiac involve- 


ment, etc. 
Includes free expressions of opinion on many controversial matters. 


1116 pp., 208 figs., $13.50 


THE WILLIAMS & WILKINS COMPANY 
Mt. Royal and Guilford Aves. Baltimore 2, Maryland 
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the 
tuberculosis 


Lal Orn VOROSTREPTOMY cOmeBinat 


Available 

in vials of 1 Gm. 
and 5 Gm., dry 
powder for 
preparation of 
solutions for 
intramuscular 


injection. 


also, 


Cotinazin® — brand of isoniazid 


Drug therapy for the 
management of tuberculosis 
continues to advance at a rapid 
pace. In keeping with the 
latest improvement —which 
promises a substantially 
lower incidence of vestibular 
and auditory toxicity — Pfizer 
has made available a new 
combination of streptomycin 
and dihydrostreptomycin— 


Recent clinical studies! have 
shown that such a combination, 
one-half streptomycin and 
one-half dihydrostreptomycin, 
gave rise to a significant 
reduction in neurotoxic side 
effects as compared to equivalent 
dosage of either drug used 
alone, even though administered 
over the prolonged treatment 
periods required for the 

control of tuberculosis. 


Combistrep offers these benefits 
to the tuberculous patient 

with the further assurance that 
its purity is of the same high 
standard typical of all 

Pfizer pharmaceuticals. 


1. Heck, W. E.: Reduced Ototoxicity by Combined 
Streptomycin. Dihydrostreptomycin Treatment of 
Tuberculosis, Scientific Exhibit 317, 102nd Annus 
Meeting A.M.A., New York, June 1-5, 1953 


Streptomycin Sulfate —dry powder and solution 
Dihydrostreptomycin Sulfate — ary powder and solution 


Streptohydrazid —a crystalline compound combining streptomycin and isoniazid 


Viocin Sulfate — brand of viomycin, for resistant cases of tuberculosis 


(Pfizer) Pfizer Laboratories, pivision, CHAS. PFIZER & CO., INC., BROOKLYN 6, N.Y. 
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ERATRUM ALBUM, a spe- 
2 cies of Veratrum indigenous 
to southern Europe, yields the ester 
alkaloid ‘Provell Maleate.’ ‘Provell 
Maleate’ is many times more potent 
than the mixture ef substances from 
which it is isolated. Its uniformity 
and purity permit better control of 
the hypertensive patient than is pos- 
sible with mixtures of alkaloids. 
Hoobler* states that protovera- 
trine is superior to the alkaloids from 
Veratrum viride in that blood pres- 
sure can be reduced from six to eight 
hours daily without producing nau- 
sea, vomiting, or tolerance to the 
medication. The purity of the alka- 
loid allows for the accurate dosage 
80 necessary to continuing good re- 


sults over extended periods of time. 


Careful adjustment of the dosage 
schedule to fit the need of each pa- 
tient is mandatory. Overdosage may 
result in distressing, although usu- 
ally not serious, symptoms. ‘Provell 
Maleate’ is a potent drug to be ad- 
ministered only under the close su- 
pervision of a physician. 

‘Provell Maleate,’ 0.5 mg.., is avail- 
able in cross-scored tablets (to facili- 
tate careful individualization of dos- 
age) in bottles of 100. Your pharma- 
cist has it. Be sure to evaluate care- 
fully this important hypotensive 
drug. Ask the Lilly representative 
... or write Eli Lilly and Company, 
Indianapolis 6, Indiana, U. S. A., 
for more complete pharmacologic 
and clinical data. 

* Annals of Internal Medicine, 37:465, 1952. 


PROVELL MALEATE 


(PROTOVERATRINE A AND 8 MALEATES, LILLY) 


lowers blood pressure 


Litty 


consistently, safely 
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for your 
peptic ulcer 


patients... 


bromide 


Aarmtren yl 


New High Potency 


Anticholinergic with 
No Bitter Aftertaste 


=) As adjunctive therapy in your standard peptic ulcer regimen*, 

Antrenyl offers potent anticholinergic action to inhibit motil- 
ity of the gastrointestinal tract and gastric secretion. 


Although Antrenyl is one of the most potent of all anticholin- 
ergic agents, it rarely causes esophageal or gastric irritation 
and has no bitter aftertaste. In individualized doses, it is well 
tolerated and side effects are absent or generally mild. 


In one study' patients receiving Antrenyl obtained relief from 
acute symptoms within 24 to 36 hours. Dosage was individu- 


*Leading 


gastroenterologists ally adjusted at 5 to 10 mg. four times a day. Side effects were 
recommend: adjudged less pronounced than those of other similar agents 
rest ordinarily used in the management of peptic ulcer. 

sedation 

antacids Prescribe Antrenyl in your next case of peptic ulcer and 
nonirritating dict spasm of the gastrointestinal tract. Available as tablets, 5 mg., 
anticholinergics scored, bottles of 100; and syrup, 5 mg. per teaspoonful (4 


ce.), bottles of | pint. 


Ciba Pharmaceutical Products, Inc., Summit, N. J. 


1. Rogers, M. P., and Gray, C. L.: Am. J. Digest. Dis. 19:180, 1952. 
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eeefor antibacterial therapy: 


GANTRICILLIN®300 'Roche.' 


Each tablet provides 300,000 
units of penicillin PLUS 0.5 Gm 
of Gantriesin§ the highly soluble, 


wide-spectrum single sulfonamide. 
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For wide-spectrum, oral 
antibacterial therapy -- 
Gantricillin -300 'Roche'- 
Gantrisin plus penicillin 


in a single tablet. 
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Invitation to asthma? 


Prompt and prolonged relief with 
Tedral can be initiated any time, day or night, 
whenever needed, without fear of incapacitat- 


not necessarily ae 


Tedral, taken at the first sign of attack, often 


ing side effects. 
forestalls severe symptoms. 


Tedral provides: 
theophylline 
ephedrine 
becomes easier as Tedral relaxes smooth muscle, phenobarbital 


reduces tissue edema, provides mild sedation. in boxes of 24,120 and 1000 tablets 


for 4 full hours...Tedral maintains more " 
normal respiration for a sustained period—not 7 4 
just a momentary pause in the attack. e r a 


WARNER-CHILCOTT 


relief in minutes... Tedral brings symp- 
tomatic relief in a matter of minutes. Breathing 


i 
9 
Ve gr. 
Ve gr. 
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n functional G.I. distress 
Spasinolysis alone 


enough 


\ ~ 


For prompt and more effective relief of belching, 


bloating, flatulence, nausea, indigestion and constipation, 
prescribe Decholin/Belladonna for 


reliable spasmolysis 
e inhibits smooth-muscle spasm 

© suppresses incoordinate peristalsis 

e facilitates biliary and pancreatic drainage 


improved liver function 
e increases bile flow and fluidity through Aydrocholeresis 


e enhances blood supply to liver 
¢ provides mild, natural laxation — without catharsis 


DECHOLIN*® with BELLADONNA 


Dosage: One or, if necessary, two 
Decholin/Belladonna Tablets three times daily. 


Composition: Each tablet of Decholin/Belladonna 
contains Decholin (dehydrocholic acid, AMES) 3% gr., 
and ext. of belladonna, 1/6 gr. (equivalent to 

tincture of belladonna, 7 minims). Bottles of 100. 


AMES /\ ELKHART, INDIANA 


Ames Company of Canada, Ltd., Toronto ae 
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CLINICAL EVALUATION 
FREQUENTLY FAVORS 


BUTAZOLIDIN® 


(brand of phenylbutazone) 


In antiarthritic potency, BUTAZOLIDIN can be compared only with gold, 
ACTH and cortisone. In making a choice between these agents, the specific 
advantages of BUTAZOLIDIN merit consideration: 


@Simple oral administration 
@Potent and prompt antiarthritic effect 


@Broad spectrum of action embracing many forms of arthritis 


BNo development of tolerance requiring progressively increasing dosage 


@No disturbance of normal hormonal balance 


@ Moderate in cost 


As with any agent so potent as BUTAZOLIDIN, optimal therapeutic results 
with minimal risk of side reactions can only be obtained by clinical man- 
agement based on careful selection of patients, proper regulation of dos- 
age, and regular observation of each patient. 


Detailed Literature on Request, 


Butazouipin® (brand of phenylbutazone) Tablets of 100 mg. 


Division of Geigy Company, Inc. 


GEIGY PHARMACEUTICALS Gains 220 Church Street, New York 13, N.Y. 
In Canada: Geigy (Canada) Limited, Montreal 
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IN ARTHRITIS 
three jumps ahead... 


MASSIVE DOSAGE massive 
salicylate 


To obtain maximum results, 
high salicylate blood levels are re- 
quired. This means high oral dosage 
which can be attained, without 
excessive gastric disturbance, by using 
Salcedrox. 


Salcedrox virtually eliminates gastric dis- 
turbance, because of the protective 

combination with activated aluminum hydrox- 
ide and calcium carbonate. 


Salcedrox also contains a high dose of vitamin 
C, because it has been observed that rheu- 
matic and arthritic states show vitamin C de- 
ficiencies, and salicylate therapy has a 
tendency to intensify depletion of vitamin C. 


There is significant evidence that salicylates, 
through action on the hypothalamus, stimulate the 
pituitary, producing an ACTH: like effect on the 
adrenal cortex. * 


This new concept of salicylate action explains 
many of the clinical results obtained with 
Salicylate therapy in the treatment of arthrit- 
ides and rheumatic afflictions—observed 

results that cannot be attributed to 


analgesic action alone. 


*Proceedings Soc. Bio. Med., 1952, 
w80, 51.55, G. Cronheim, et al. 


FORMULA 
Sodium Salicylate 5 gr. (0.3 Gm.) 


Alumioum Wydroside Gel 
dried 2 et. (0.12 Gm.) 
Calcium Ascorbate 1 gr. (60 mg.) 
(equivatent to 50 mg. Ascorbic 

Acid) 
Calcium Carbonate 1 gr. (60 mg.) 


BRISTOL, TENN. 


professional 
 fiterature 
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DR. WILLIAM B. TERHUNE and 
THE SILVER HILL FOUNDATION 


cAnnounce: 


APPOINTMENTS AVAILABLE FOR RESIDENTS AND ASSOCI- 
ATES IN THE TRAINING AND ACTIVE PRACTICE OF 
PSYCHOSOMATIC MEDICINE AS APPLIED SPECIFICALLY 
TO THE TREATMENT OF THE PSYCHONEUROSES. 


Generous compensation and opportunity for permanent staff appointment. 


The Silver Hill Foundation is a psychotherapeutic unit for the treatment of the 
functional nervous disorders (the psychoneuroses, psychosomatic disturbances and 
social psychiatric disorders). The setting is that of a comfortable country home 
devoid of sanatorium atmosphere where a limited number of patients are under inten- 
sive, re-educational treatment for a period of several weeks. 


Only applicants with excellent educational background will be considered. 


APPLY TO: Dr. William B. Terhune, F.A.C.P., Medical Director, New Canaan, Connecticut 


Associates; DR. FRANKLIN S. DuBOIS, F.A.C.P., DR. ROBERT B. HIDEN, F.A.C.P., DR. MARVIN G. PEARCE, 
DR. JOHN A. ATCHLEY, DR. WILSON G. SCANLON, DR. HARDIN M. RITCHEY 


In spastic and occludive vascular diseases 


TENSODIN 


Tensodin is indicated in angina pectoris 
and other coronary and _ peripheral 
vascular conditions for its antispas- 
modic, vasodilator and sedative effects. 
‘The usual dose is one or two tablets 
every four hours. 

No narcotic prescription is required. 

Each Tensodin tablet contains ethaverine hydro- 
chloride (non-narcotic ethyl homolog of papaverine) 
Y% grain, phenobarbital 4 grain and theophylline 


calcium salicylate 3 grains. 


Tensodin Tablets 
100’s, 500’s and 1000's 


Tensodin®. a product of E. Bilhuber, Inc. 


BILHUBER-KNOLL CORP. 
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medical history portraits— 
and bookshelf statues— 


PLAQUES BOOKEND STATUES 
$15.00 each (postage extra) $20.00 each $35.00 pair 


IMHOTEP HARVEY (postage extra) 


HIPPOCRATES PASTEUR 
GALEN LISTER MHOTEP ROENTGEN 


MAIMONIDES ROENTGEN HIPPOCRATES PASTEUR 
VESALIUS OSLER MAIMONIDES OSLER 


MMustrated descriptive folder sent on request. Can be ordered direct from studio or from: Distribu- 
Bill te tors: Brown and Connolly, Boston, Mass. Chicago 
Medical Book Company, Chicago, Ill. George Eliot 
Medical and Scientific Books, New York, N. Y. 
Matthews Medical Books, St. Louis, Mo. J. A. Majors 
Company, Dallas, Texas; Atlanta, Ga.; New Orleans, 
La. Rittenhouse Book Store, Philadelphia, Pa. 


To be sent to .... 


Charge 
If ordered as gift. please enclose personal card. 


DORIS APPEL MEDICAL SCULPTURES STUDIO: 281 Ocean St., Lynn, Mass. 
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rapid relief from pain and other ulcer symptoms 
accelerated healing 
outstanding freedom from side effects 


i 


dosage forms that individualize therapy: 


PRANTAL Injection i ©) Tablets, (coated—no taste) 
scored), for adjusting 

for acute episodes. 


—for prolonged effect— 
(8 hours or more). 


| Tablets with Phenobarbital 16 mg. 
é (coated—no taste) —for combined seda- 
tive and anticholinergic effects. 


SCHERING CORPORATION BLOOMFIELD, NEW JERSEY 
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ANDROGENS 


endocrine 


well-being 


COMBINATIONS 


SYNANDROTABS’ 
SYNANDRETS* 
SYNANDROL’ 


SYNANDROL*-F 


Methyl Testosterone, U.S.P, Tablets 10 mg. and 25 mg. 
Testosterone, U.S.P, Transmucosal Tablets 10 mg. and 25 mg. 


Testosterone Propionate, U.S.P, in Sesame Oil 25 mg., 50 mg. 
and 100 mg. per cc.; in single-dose disposable STERAJECT® 
cartridges and in 10 cc. multiple-dose vials 


Testosterone, U.S.P. in Aqueous Suspension 25 mg.. 50 mg. and 
100 mg. per ce.; in 10 cc. multiple-dose vials 


DIOGYNETS* 


DIOGYN’-E 
DIOGYN* 


DIOGYN’-B 


ESTRONE 


Estradiol, U.S.P, Transmucosal Tablets 0.125 mg., 0.25 mg. 
and 1.0 mg. 


Ethinyl Estradiol Tablets 0.02 mg., 0.05 mg. and 0.5 mg. 


Estradiol, U.S.P, in Aqueous Suspension 0.25 mg. and 1.0 mg. 
per ce.; in single-dose disposable STERAJECT cartridges and 
in 10 ce. multiple-dose vials 


Estradiol Benzoate, U.S.P, in Sesame Oil 0.33 mg. and 1.0 mg. 
per ce.; in 10 cc. multiple-dose vials 


Estrone, U.S.P, in Aqueous Suspension 2 mg. and 5 mg. per 
cc.; in 10 ce. multiple-dose vials 


SYNGESTROTABS' 
SYNGESTRETS* 


SYNGESTERONE’ 


IN SESAME 


SYNGESTERONE’ 


IN SUSPENSION 


Ethisterone. U.S.P. Tablets 10 mg.. 25 mg. and 50 mg. 


Progesterone, U.S.P, Transmucosal Tablets 10 mg.. 20 mg. and 
50 mg. 


Progesterone, U.S.P, in Sesame Oil 10 mg., 25 mg., 50 mg. and 
100 mg. per cc.; in single-dose disposable STERAJECT car- 
tridges and in 10 ce. multiple-dose vials 


Progesterone, U.S.P, in Aqueous Suspension 25 mg. and 50 
mg. per cc.; in 10 ce. multiple-dose vials 


COMBANDRIN 


COMBANDRETS* 


Estradiol Benzoate, U.S.P, 1 mg. per cc. and Testosterone Pro- 
pionate, U.S.P. 20 mg. per cc. in Sesame Oil. In single-dose 
disposable STERAJECT cartridges and in 10 cc. multiple- 
dose vials 


Estradiol, U.S.P, 1 mg. and Testosterone, U.S.P, 10 mg. per 
Transmucosal Tablet 


NEODROL’ 


PFIZER LABORATORIES 


Stanolone in Aqueous Suspension 50 mg. per ec.; in 10 ce. 
multiple-dose vials 


Pfizer Syntex Products 


Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, 
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AMPHOJEL 


ALUMINUM HYDROXIDE GEL 
WYETH'S ALUMINA GEL 


In uncomplicated 
PEPTIC ULCER 
prompt healing may 

be anticipated when 
acid and pepsin 
corrosion are halted. 
‘Double-Gel action” of 
Amphojel provides 

both local physical 
protection and gentle 
sustained antacid effect. 


Wijeth 
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for caloric boost 
without gastric burden 
...when weight gain 
is the objective 


[ORAL FAT EMULSION SCHENLEY ] 


Just 2 tablespoonfuls of EDIOL* 
oral fat emulsion q.i.d. add 600 
extra calories to the daily diet 
without increasing bulk intake or 
blunting the appetite for essen- 
tial foods. This EDIOL regimen 
is the caloric equivalent of: 

6 servings of macaroni 

and cheese, or 

1 dozen Parker House rolls, or 

12 pats of butter, or 

8 boiled eggs, or 

6 baked potatoes, or 

9" slices of bread 


EDIOL is an exceptionally palat- 
able, creamy emulsion of vege- 
table oil (50%) and sucrose 
(12V¥2%). The unusually fine par- 
ticle size of EDIOL (average, | 
micron) favors ease of digestion, 
rapid assimilation. For children, 
or when fat tolerance is a prob- 
lem, small initial dosage may 
be prescribed, then increased to 
the level of individual tolerance. 
Available through all pharma- 
cies, in bottles of 16 fl.oz. 


SCHENLEY LABORATORIES, INC. 
LAWRENCEBURG, INDIANA 
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today, more and more clinicians are finding but- 
termilk useful in counteracting the undesirable 
intestinal side effects frequently associated with 
the administration of antibiotics' + when anti- 
biotics or chemotherapy adversely influence the 
normal intestinal flora, restoration of a healthy 
bacterial balance is important + current medical 
studies and reports from many doctors indicate 
marked therapeutic benefit is obtained from both 
the simultaneous and subsequent administration 
of buttermilk? + even in cases of serious ano- 
rectal complications! WHY BUTTERMILK? 
* because it is an excellent source of “friendly 
flora” that promote good digestion and elimina- 
tion * because buttermilk also contributes to the 


ANTIBIOTICS + BUTBERMILK 


Manufacturers and distributors of BORDEN Instant Coffee 


general health of the patient * it provides all the 
nutrients of whole milk with the exception of fat 
—here is a therapeutic food readily available, 
easily tolerated, pleasant tasting and low in cost 
* WHY BORDEN’'S BUTTERMILK? be- 
cause it is made by exacting standards, from the 
careful choice of “starter” right down to the final 
check of critical culturing time * the same qual- 
ity controls are applied to it that are used in the 
processing of highly perishable fresh milk + 
BORDEN’S BUTTERMILK is uniform, and 
pleasant tasting — not overly acid * it’s truly 


buttermilk at its best. 

1. Manheim, S. D.: New York State J. Med. 51:2759 
(Dec.) 1951 

2. Tice, L. F.: Philadelphia Med. 45:1135 (Mar. 25) 1950. 


STARLAC non-fat dry milk * BORDEN'’S Evaporated Milk 


Fresh Milk * Ice Cream * Cheese 


BREMIL powdered infant food * MULL-SOY hypoallergenic food 
BIOLAC infant food * DRYCO infant food 
* KLIM powdered whole milk 


The Borden Company 


350 Madison Avenue, New York 17. N.Y. 
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LaMOTTE 
BLOOD CHEMISTRY 
OUTFITS 


A complete line of approved Blood 
mum time and operation. 

Units available for 
Albumin and Sugar in pH of Blood 


Urine pit of Urine 

Alcohol in Blood and — 
Urine (Bloc 

Alveolar Air CO, Ten- ital 
sion (Roulette 

Bilirubin in Blood Specific Gravity” (Blood 

Blood in Body and Body Fluids) 
Fluids Susar in Blood 


Bromides in Blood 
Calcium-Phosphorus in (Blood and 


Blood Urine) 
Chionides in Blood Thiocyanate 
Cholesterol in Blood Thymol Turbidity Test 
Creatinine in Blood Urea in Blood 
Gastric Acidity Urea in Urine 
Hemoglobinometer Uric Acid in Blood 
Icterus Index (Pigford) Urinalysis 
Icterus Index (Micro Vitamin C in Blood aid 
Kline Test for Syphilis Urine 


Information on above cheerfully furnished. 


tl do not have The LaMotte Blood Chemistry 
Handbook, a complimentary copy will be sent upon 
request. 


Dept. “C” Towson, Baltimore 4, Md. 


Chemistry Outfits, 
simplified so as to render accurate results with mini- 


LaMotte Chemical Products Co. 


‘TRICOLOID’...... 


TRICYCLAMOL 


ANNALS VOLUME FILES 


Before you decide to bind your 
Annals of Internal Medicine, con- 
sider the Jesse Jones Volume File. 
It holds an entire volume; each of 
the six issues is readily accessible. 


@ ATTRACTIVE—Red and green Kivar 
cover with gold-leaf lettering 
makes it a fit companion for your 
finest bindings. 

@ STURDY—Will support 150 pounds; 
no danger of its being crushed by 
heavy books. 

@ EXCLUSIVE—Especially designed 
and produced for the Annals, and 
is available only from the College. 

@ ECONOMICAL—Sent postpaid, care- 


fully packed, for $2.50 each, 3 for 
$7.00, or 6 for $13.00. 


AMERICAN COLLEGE OF PHYSICIANS 
4200 Pine St., Philadelphia 4, Pa. 
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VISUAL PROOF 


The photomicrographs illustrate the action of therapeutic level cobalt in 


producing actual regeneration of erythrocytes and their precursors even 
in severely depressed human bone marrow.' 

Because of extensive clinical studies with RONCOVITE—the original 
cobalt product—this understanding of direct stimulation of the depressed 
bone marrow has brought a completely new approach to the treatment 


of “secondary” anemia. 


Bone marrow showing—acquired erythrocytic hy- Same patient showing — active erythropoiesis fol- 
poplasia—no nucleated erythrocytes. lowing cobalt therapy. 


a 


of the Unique Hematologic 
Action of Therapeutic Cobalt 


In Anemia Accompanying Infection—Roncovite 


—provides such a significant advance in treatment of this usually refractory condition— 
acts so dramatically—that in severe cases it may make transfusion unnecessary.” 


Prolonged “‘Low-Grade”’ Anemias— 


—where the response to iron is often relatively slow and unsatisfactory—Roncovite pro- 
duces a 4-fold increase in erythrocyte production and an accelerated rate of hemoglobin 
synthesis.’ In these cases Roncovite overcomes the erythropoietic inhibition which has 
blocked improvement in the blood picture. 

Roncovite provides successful therapy in the great majority of a// the microcytic and 
normocytic anemias commonly seen in practice. (Roncovite is of the same low order of 


toxicity as iron.) 


Subjective Improvement As Well— 


Improvement is often rapid, with the patient voluntarily reporting an increased sense of 
well being within a few days. Such results have been documented and repeatedly con- 
firmed in clinical use. 

Suggested Dosage: One tablet four times daily in adults; 0.6 cc. daily in infants. 


RONCOVITE 


Roncovite Tablc*:—enteric coated, red, each contains cobalt chloride, 15 mg.; ferrous sulfate, 
0.2 Gm.; bottles of 100. 


Roncovite Drops—each 0.6 cc. contains cobalt chloride, 40 mg.; ferrous sulfate, 75 mg.; bottles 


of 15 cc. with calibrated dropper. 
—Write for literature and complete bibliography. 


LLOYD BROTHERS, INC. CINCINNATI 3, OHIO 
In the Interest of Medicine Since 1870 
1. Case 2, Seaman, A. J., and Koler, R.; Acta Hematologica, 9:153, 1953. 


2. Gardner, Frank H., J. Lab. Clin. Med.; 41:56, 1953. 
3. Rohn, R. J. and Bond, Wm. H.,; J. Lancet, 73:301, 1953. 


Dosage Forms 
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“Thie i¢ what | call CERVICE!” 


This Viso-Cardictte technician is reading 
her latest copy of the bi-monthly Sanborn 


Technical Bulletin, popular publication 
which is a continuous and free-of-charge 
part of our Service-to-Owners picture. 

In each issue she finds helpful hints and 
reminders on Viso (and Metabulator) main- 
tenance and operating procedure, trouble- 
shooting articles, ideas and _ techniques 
developed by other technicians, information 
on accessories, and the like — all prepared 
and edited by an experienced staff for the 
sole purpose of helping her do a better job. 

The doctor, too, finds much of interest in 
the Bulletin — such as results of Bulletin 
surveys to determine the most commonly 
used leads and which data spaces are most 
wanted on mounting cards, notices of post- 
graduate courses and textbooks, nomencla- 
ture and derivation of present-day leads, 
news of new equipment, and many clinically 
helpful articles. 


And, the framed certificate proudly dis- 
played in the scene above indicates that this 
technician has also seen her name in the 
Bulletin as a “‘graduate’”’ of the Sanborn 
Electrocardiograph Service Course which 
she chose to take, by correspondence and at 
a nominal cost, for the information and 
understanding in operating technique it 
provides beyond the carefully-prepared 
Instruction Manual. 

These EXCLUSIVE Service Helps are avail- 
able ONLY to users of SANBORN electro- 
cardiographs and metabolism testers. And both 
the Bulletin and the Service Course are only 
part of the many benefits received by 
Sanborn owners. 


SANBORN cage 
COMPANY 
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Heard at the staff meeting . . . 


increases the usefulness of oral aminophylline 


In the form of Aminoprox, three out of four pa- 
tienis can be given therapeutically effective ora/ doses 
of aminophylline. 

This is possible with Aminoprox because gastric 
disturbance is avoided. 

Now congestive heart failure, bronchial and car- 
diac asthma, status asthmaticus and paroxysmal 
dyspnea can be treated successfully with ora/ amino- 
phylline in the form of AminopRox, 

Aminodrox Tablets contain 1 1/2 gr. aminophylline with 2 gr. 
activated aluminum hydroxide. 

Aminodrox-Forte Tablets contain 3 gre. aminophylline with 4 
gt. activated aluminum hydroxide. 

Also available with 1/4 gr. phenobarbital. 


. i 
| 
| 
‘hy 
AminodroxX) 
and sample ~ 


Therapeutic 
Blood Levels 


Each Cardalin tablet contains: 
Aminophylline...... . 5.0 gr. 
Aluminum Hydroxide. .2.5 gr. 
Ethyl Aminobenzoate 0.5 gr. 
Supplied: Bottles of 100, 500, 
1000. Also available, Carda- 
lin-Phen containing “%4 gr. 
phenobarbital per tablet. 


oved Respiratory 
Function 


NOW, THE FULL THERAPEUTIC 
BENEFITS OF AMINOPHYLLINE 


... ORALLY 


The therapeutic aminophylline blood levels 
required in bronchial asthma are now ob- 
tained with safety and simplicity with 
Cardalin tablets providing 5 grains of 
protected-aminophylline per tablet—the 
highest concentration supplied for oral 
administration. Two protective factors min- 
imize gastric irritation. 

Cardalin tablets permit institution and 
maintenance of effective oral aminophyl- 
line therapy also in cardiac conditions 


and in edematous states. 


PATENT PENDING 


IRWIN, NEISLER & COMPANY vecatur, 
Kesewwch Sewe Gour Practice 
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for 


ATT, 
_ de gustibus... 


By dirégt appea! to the palate, DIASAL enlists the willing cooperation 
. ah ¢ \ of patients on low- sodium diets. Its exceptionally high 
\ taste‘equivalence to table salt is matched by close resemblance 
in other properties! — DIASAL looks, pours and otherwise 
behaves like sodium chloride at the table and in the kitchen. 
Containing chiefly potassium chloride (plus glutamic acid 
and inert excipients), DIASAL is free from sodium, lithium and ammonium. 
It is accordingly safe to prescribe for prolonged and 
liberal use. DIASAL also serves as a prophylactic against the 
potassium depletion which may accompany low-sodium dieting? 


seasons food like salt safely 


packaging: ovailabiein 2-02. shakers and 8-oz bottles. 


Samples and low-sodium-diet sheets for your patients available on request to Professional Serv 


E. FOUGERA & COMPANY. INC. 


° 75 VARICK STREET. NEW YORK 13. N.Y. 


1. Rimmerman, A. B., and others: A Comparative Study of Sodium-tree Salt Substitutes, 
Am. Pract. & Digest Treat. 2: 168, 1951 


2 Fremont, R E., and others: Postgrad. Med. 10: 216, 1951. 
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clinically 
accepted 


for treatment 


of 
HYPERTENSION 


Recent clinical investigations 
show that protoveratrine pro- 
duces a significant decrease in 
systolic and diastolic blood pres- 
sures. With adequate dosage, 
this well-tolerated veratrum de- 
rivative can often maintain 
blood pressure near normal 
levels indefinitely, and alleviate 
such symptoms as headache, in- 
somnia, delirium, dizziness, and 
blurred vision. 

Effective dosage for the indi- 
vidual patient can usually be 
readily established with Veralba, 
which is available in both 0.2 
mg. and 0.5 mg. grooved tablets. 


Write for literature and 
“dose-establishment” package 


VERALBA 


(Brand of Protoveratrines A and B) 


CHEMICALLY STANDARDIZED... 
FOR OPTIMAL CONTROL OF 


@ The therapeutic range of protoveratrine is 
narrow. Hence, continued response to estab- 
lished dosage requires an accurately-stand- 


ardized dosage form. 


© Veralba is the only protoveratrine prepa- 
ration standardized by chemical assay. The 
potency of Veralba Tablets is not permitted 
to vary from lot to lot by more than 3%, 


yy plus or minus. 


PITMAN 


-MOOQORE COMPAN Y 


Division of Allied Laboratories, Inc. + Indianapolis 6, indiana 
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here is the response you may expect with ‘Feojectin’ 


TIME IN WEEKS 


With ‘Feojectin’ you can obtain a more rapid, a more predictable 
response than with any other tron therapy. 


Indications; Clearly defined iron-deficiency 
anemias particularly when a prompt 
response is mandatory or oral adminis- 
tration is not feasible. 
O ‘Feojectin’ is especially useful for (1) iron- 
deficiency anemia in late pregnancy, (2) resistant 
4 in gastrointestinal disease or after G.I. tract 
surgery, (4) anemia in chronic bleeding— 
hemorrhoids, menorrhagia, (5) iron-deficiency 
anemia before elective surgery, and (6) in selected 


(tt | iron-deficiency anemia, (3) iron-deficiency anemia 


cases, as an alternative to blood transfusion.' 


sd * : Each 5 cc. ‘Feojectin’ 
‘ of elemental iron, or 20 mg./cc. 


Packaged: In boxes of six 5 cc. ampuls. 
Detailed instructions for administration 
accompany each box. 


1. Dickstein, B., et al.: Am. J. Dis. Child. 84:52 (July) 1952. 


a saccharated iron oxide 
for safe intravenous injection 


Smith, Kline ® French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. 
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NONTOXIC 


a 


For Prevention of Angina Pectoris 


Tolerance and toxicity, twin dangers of the older nitrates and 
nitrites, are not associated with METAMINE, the unique, new cardiac 
trinitrate with a nitrogen instead of the usual carbon linkage. 
Four METAMINE tablets daily, after meals and at bedtime, usually 
eliminate anginal attacks altogether or greatly reduce their number 
and severity. Supplied in vials of 50 tablets. 


Metamine 


TRIETHANOLAMINE TRINITRATE BIPHOSPHATE TABLETS, 2 MG. 


Write for literature and a clinical trial supply. 


Thos. Leeming $ Co Ine. 155 east 447TH STREET, NEW YORK 17, N. ¥. 
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BILE DUCT VISUALIZATION 
WITH 


Superior Oral Cholecystographic 
AND CHOLANGIOGRAPHIC Medium 


The frequency of bile duct visualization with Telepaque plus the 
high incidence of dense gallbladder shadow? are advantages of 
distinct diagnostic importance. Furthermore, Telepaque is 
notable for its low degree and percentage of side reactions. 


OOSAGE: The average adult dose of Telepaque is 6 tablets with at least one giass of 
water from ten to twelve hours before the scheduled roentgen examination. 


SUPPLIED in tablets of 0.5 Gm., envelopes of 6 tablets, 
boxes of 5 and 25 envelopes; bottles of 500 tablets. 


WINTHROP-STEARNS INC. © New Yorki®,N.Y. © Windsor, Ont 
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MEDICINE 


@ 24 hour feeding of 0 Gm. supplies 


Calories 3800 
Protein 210 Gm. 
Fat 
Carbohydrate 600 Gin 
Vitamina and Minerals 
Vitarnun A 6000 units 
ve 
A 300 my 
10 mg 
Nia 100 my 
Cal 0 mg 
Pynd 
Cin et mo 
Fobe acid 
vel t 4 
Won 14 
Ca 64 
at 
Sod 19 
Pot j 


Sevtagen conten: powdered whole mlb non fat 
plus ond iron 


SUSTAGEN 


A NEW APPROACH TO TUBE FEEDING 


PROTEIN 


FAT 
Now for the first time optimum nutrition can 
CHO be provided easily and acceptably for patients 
who cannot or should not take food by mouth 
Sustagen ond Mead’s new Tube Feeding Set 
VITAMINS eliminate the traditional difficulties and hazards 
of tube feeding. 
AND : 
MINERALS 


The diarrhea, cramps and nousea frequently 
caused by tube feeding mixtures have been 
practically nonexistent with Sustagen. 


¢ WITHOUT DISCOMFORT TO THE PATIENT 


ae 4 Mead’s Tube Feeding Set provides unprece- 
dented ease and convenience of administra- 
tion. The extremely small, smooth plastic tubing, 
about half the size of the smallest rubber tube, 
1s easily inserted and swallowed almost without 
sensation 


use 
10EAL a.so FOR ORAL 


Sustagen provides a pleasant-tasting, nutritious, 
well tolerated drink. A glassful made with 3 
ounces Sustagen and 5 ounces water supplies 
330 calories and 20 Gm. protein. 


SUSTAGEN 


For detailed information, write for the booklet “How to Use Sustagen.” 


MEAD JOHNSON & COMPAN 


EVANSVILLE 21, INDIANA, U.S.A. 
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THE ORIGINAL ENTERIC-COATED TABLET 
OF THEOBROMINE SODIUM ACETATE 


EFFECTIVE 
WELL-TOLERATED 


PROLONGED 
VASO-DILATION 


REPEATEDLY SHOWN and proven by objective tests on oe Paes 
human subjects’ — this is one of the most effective of all the ee 
commonly known Xanthine derivatives. Because of the -.: mM 

enteric coating it may be used with marked freedom from 


CORONARY 


tion price also, enjcys a greater patient acceptability. a ARTERY 


Available: 


*(7% gr.) 0.5 Gm. *(3% gr.) 0.25 Gm. 


THESODATE WITH PHENOBARBITAL 
*(7% gr.) O5 Gm. with (% gr.) 30 mg. 
(7% gr.) 0.5 Gm. with (% gr.) 15 mg. 
*(3% gr.) 0.25 Gm. with (4 gr.) 15 mg. 
THESODATE WITH POTASSIUM IODIDE 
(5 gr.) 0.3 Gm. with (2 gr.) 0.12 Gm. 
THESODATE, POTASSIUM IODIDE WITH PHENOBARBITAL 
(5 gr.) 0.3 Gm., (2 gr.) 0.12 Gm. with (% gr.) 15 mg. 
*In capsule form also, bottles of 25 and 100. 


. Risemon, J. E. F. ond Brown, M. G. Arch. Int. Med. 60: 100, 1937 EEE _ 
Brown, M. G. ond Riseman, J. E. F. JAMA 109: 256, 1937. /— Fol 


. Risemon, J. E. J. Med. 229: 670, 1943. 
+ samples just send your Rx blank marked — “11110 EST. 1852 


BREWER & COMPANY, INC. worcester 8, MASSACHUSETTS USA 
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methischol 


... because it provides vitamin Biz 

and liver fractions in addition to 

choline, methionine and inositol. the suggested daily 
therapeutic dose of 

helps normalize liver function, 9 capsules or 

increase phospholipid turnover, 3 tablespoonfuls of 

reduce fatty deposits, and stimulate Methischol provides: 

regeneration of new liver cells... 

... helps reduce elevated choles- Choline Dihydrogen 

terol levels and chylomicron ratios Citrate® 2.5 Gm. 

towards the normal, and aids in di, Methionine 1.0 Gm. 


achieving normal fat metabolism. tnaaine’ 0.75 Gm. 
. Be Vitamin Biz 18 mcg. 
high” Liver Concentrate and 
for samples and Desiccated Liver** 0.78 Gm. 


detailed literature write *Present in syrup as 1.15 
Gm. Choline Chioride 


U. s. Vitamin corporation **Present in syrup as 1.2 
Concentrate 


casimir funk labs., inc. (affiliate) Gm. Liver 
250 E. 43 St. « New York 17, N.Y. 
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(HYDROCORTISONE, MERCK) 


Lifesaving agent 


m acute 
Rheumatic Fever 


with Carditis 


Every patient suffering from rheumatic fever with carditis 
should receive the benefits of HyDROCORTONE. Its suppressive 
action on severe carditis has been lifesaving. 

Reports state that early and adequate therapy in carditis 
appears to prevent valvulitis; congestive failure due to acute 
carditis often is controlled when salt intake is limited; and extra- 
cardiac manifestations show striking clinical improvement. 

Active research is under way to determine whether this 
treatment prevents development of chronic valvular disease. 


Literature on request 


Hyprocortone is the registered MERCK &€& CO., Inc. 


trade-mark of Merck & Co., Inc. Manufacturing Chemists 
for its brand of hydrocortisone. = RAHWAY, NEW 


© Merck & inc. 
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proven 


with Codeine Phosphate 


Subject te Nereotie Law 
No. 2—M gr. No. 4—1 gr. 
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an improved approach to 
ideal hypotensive therapy 


Low toxicity. The only 


hypotensive drug that causes no dangerous reactions, 


and almost no unpleasant ones. 


Slow, smooth action. The hypotensive 

effect is more stable than with other agents. 

Critical adjustment of dosage is unnecessary. Tolerance 
to the hypotensive effect has not been reported. 


Well suited to patients with relatively mild, 
labile hypertension. A valuable adjunct to other agents 


in advanced hypertension. 


Bradycardia and mild sedation increase its value in most 
cases. Symptomatic improvement is usually marked. 


Convenient, safe to prescribe 


The usual starting dose is 2 tablets twice daily. 
If blood pressure does not begin to fall in 7 to 14 
days, and the medication is well tolerated, the 
dose may be safely increased. Should there be a 
complaint of excessive sleepiness, the dose 
should be reduced. Some patients are adequately 
maintained on as little as one tablet per day. 


Supplied in tablets of 50 mg., 
bottles of 100 and 1000. 


SQUIBB 


Dosage of other agents (veratrum or hydrala- 
zine) used in conjunction with Raudixin must 
be carefully adjusted to the response of the 
patient. If Raudixin is added to another main- 
tenance regimen, the usual dose is applicable, 
and it is often possible to reduce the dose of the 
other agent or agents. 


RAUDIXIN 


SQUIBB RAUWOLFIA SERPENTINA 
Tablets 
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Mealtime Variety for 


SODIUM RESTRICTED DIETS 


LOW SODIUM CHEESE—TJasty cheese with 
sodium content less than milk—only 9.5 mg. 

r 100 grams. Makes delicious rarebit wit 

Tomato Puree. 

CELLU TOMATO PUREE—Packed in strained 
form, without added salt or other seasoning. 
Only 8 mg. sodium in 100 grams. For many 
flavorsome dishes. 


Send for Free Catalog 


Foods 


CHICAGO DIETETIC SUPPLY HOUSE Inc 


1750 -West 


Ven Buren Street Chicago 


PROFESSIONAL PROTECTION 
EXCLUSIVELY 
SINCE 1899 


specialized service 
assures “know-how” 


cAN YOU answer 


These Vital 


CARDIO - RESPIRATORY 


FUNCTION 


QUESTIONS) 


+ + + 


Why are standard vital capacity pro- 
cedures insufficient in chronic pul- 
monary disease? 


How important are “timed” vital 
capacity measurements? 


What is the | of time recom- 
mended for the MBC test? 


How is a patient’s normal MBC 
figured? 


What are the three important func- 
tion measurements relating to the 
mechanical aspects of pulmonary 
aeration? 


What two simple screening tests 
(taking only five minutes) give ample 
information to detect early lung func- 
tion abnormalities even before sub- 
jective or roentgenologic changes are 
apparent? 

What percentage below normal can 


MBC and VC be before further 
studies are necessary? 


HURLEY L. MOTLEY, Ph.D., M.D. 


Professor of Medicine and Director of the 
Cardio--Respiratory Laboratory, 
sity of Southern California, entitled, ‘“‘De- 
tection of Early Lung Function Changes in 
Industrial Exposure,” 
the above questions and many more. It 
explains the simple tests that can disclose 
early lung function disorders that are suit- 
oy for annual or preemployment screen- 


THIS JUNE, 1953 REPRINT 
BY 


Univer- 


has the answers to 


WARRE 

555 HUNTINGTON 
BOSTON 15, MASSACHUSETTS & 

Gentlemen: 

Please send me the above reprint and information 
about the equipment I have checked. 


Respirometer 
Gasometer 
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FREE COPY TODAY 


N E. COLLINS, INC. 
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Estrogen and androgen go together 
like “compass and pen” 
to provide a dual approach 
for maximum efficiency 
in dysmenorrhea. 
Many clinicians feel 
that these two steroids, 
together, as combined in 
“Premarin” with Methyltestosterone, 
are more effective 
than either one alone 
in producing relief of pain 
by suppressing ovulation. 
Excellent results have been reported 
from such therapy. 


for combined estrogen-androgen therapy 


& Ayerst, McKenna & Harrison Limited - New York, N. Y. - Montreal, Canada 
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NOW 


the first intramuscular digitoxin 


DIGITALINE NATIVELLE’ 


INTRAMUSCULAR 
for dependable digitalization and maintenance 


when the oral route is unavailable 


DIGITALINE NATIVELLE 
INTRAMUSCULAR 

is indicated for patients who are 
comatose, nauseated or uncoopera- 
tive, or whose condition precludes the 
use of the oral route. 


DIGITALINE NATIVELLE 
INTRAMUSCULAR 
provides all the unexcelled virtues of 
its parent oral preparation. 

Steady, predictable absorption. 
Equal effectiveness, dose-for-dose 
with oral DIGITALINE NATIVELLE. 
Easy switch-over to oral medication. 


Clinical investigation has shown that DIGITALINE NATIVELLE INTRAMUSCULAR 
is “effective in initiation and maintenance of digitalization. A satisfactory therapeutic 
effect was obtained with minimal local and no undesirable systemic effects.”* 


DIGITALINE NATIVELLE INTRAMUSCULAR ~1-cc. and 2-cc. ampules. boxes of 6 and 50. Each cc. provides 0.2 mg. 
of the original digitoxin - DIGITALINE NATIVELLE. 


*Strauss. V.; Simon. D. L.; Igiauer, A.. and McGuire, ].; Clinical Studies of Intramuscular Injection of Digitoxzin 
(Digitaline Nativelie) in a New Solvent. Am. Heart J. 44:787. 1952. 


Literature and samples available on request. 


VARICK puanmacat company. mec. 
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neomycin 
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Se venrvarty, you may be riding herd on his irregular 
eating habits and probably, prescribing a potent, Bcom- # 


plex supplement like Sur-sex or Sur-pex wits Vitamin C. 
Compressed, easy to swallow, each Sur-pex tablet pro- — 
vides six important B vitamins, plus liver fraction and 
brewer’s yeast. Sur-pex wits C adds five times the minimum 
daily requirement of ascorbic acid. 
No trace of liver odor in these triple-coated, vanilla- 
flavored tablets. Daily prophylactic dose is one tablet. Two or 


Each more for severe deficiencies. In bottles 

SUR-BEX Tablet contains: of 100, 500 and 1000, Obbott 

Thiamine Mononitrate 

Riboflavin 6 mg 

PRESCRIBE 
Vitamin Bia (as vitamin Bis 


® 
concentrate) 
Pantothenic Acid (as calerum 
pantothenate)... . 10 me. 
Liver Fraction 2, N.F.. 0.3 Gm. (5 grs.) 
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A COMPARISON OF SULFONAMIDE PREPARATIONS: 
Capacity to Produce Adequate, Sustained Blood Levels 


From a Recent Report: “The Effect of 
an Alumina Gel Vehicle on the Blood 
Level of a Triple Sulfonamide Prepara- 
tion after Oral Administration.”” 


“In accordance with the standards estab- 
lished by the Council on Pharmacy and 
Chemistry of the American Medical 
Association? regarding therapeutic blood 
levels, it was deemed advisable to judge 
the effectiveness of the various prepara- 
tions on the basis of their ability to 


provide sustained blood sulfonamide 
concentrations of 10 to 15 mg. per 
100 cc.” 


Four sulfonamide preparations were studied: 
(a) SULFose®—triple sulfonamides in alumina 
gel suspension 
(b) Compound I!—triple sulfonamides with- 
out alumina gel 
(c) Sulfisoxazole tablets 
(d) Sulfadimetine tablets 


For details on dosage and comparative 
blood levels obtained, see chart below. 


Fig. | Blood Sulfa Levels (TOTAL & FREE) at various times after starting therapy 
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RESULTS 


1. Only one preparation—SuLFose— 
produced average blood levels 
exceeding 10 mg. total sulfonamides 
per 100 cc. 

2. Average acetylation was moderate 
for all preparations, ranging around 
10 per cent (+5 per cent). 

3. Triple sulfonamides produce greater 
and better sustained blood levels. 


4. SuLFose—triple sulfonamides in alu- 
mina gel suspension—provided both 


“higher initial as well as more pro- 
longed therapeutic levels... 


SULFOSE” 


Triple Sulfonamides 


SUPPLIED: Suspension, bottles of 1 pint. 
Each 5 cc. teaspoonful contains 0.167 Gm. 
each of sulfadiazine, sulfamerazine and sulfa- 
methazine in a special alumina gel vehicle. 

Also available; Tablets, bottles of 100 and 1000. 


References: |. Berkowitz, D.: Antib 
& Chemotherapy 3:618 (June) 1953. | Myett | 
2. New and Nonofficial Remedies 


J.B. Lippincott Company, Philadelphia, hd 
1952, p. 103. Philadeiphia 2, Pa. 
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a new complex 


normalizing cholesterol metabolism 


NMAONICHOL 


Recent studies have proved that Monichol*, generally nor- 
malizes elevated blood cholesterol levels. Patients treated 
showed a significant drop of serun cholesterol levels ranging 
from 59 to 233 mg. per 100 mlL.t 

Monichol, therefore, is indicated both prophylactically and 
therapeutically in patients showing elevated serum choles- 
terol levels associated with cardiovascular disease and diabetes. 
Monichol has cholesterol lowering properties not attributable 
to any of its component parts. 

Monichol, in the experience of the investigators, has 
proven to be entirely non-toxic. 


Formula: Each teaspoonful (5 ec.) of Monichol contains: 


Polysorbate 80 500 mg. 
Choline Dihydrogen Citrate 500 mg. 
Inositol 250 mg. 


Dosage: 1 tsp. (5 cc.) 4 times daily or 2 tsps. twice daily after meals. 
Supplied: In bottles of 12 oz. Literature available on request. 


D. A., and Levites, M. M.; Hypercholesteremia. Effect on Cholesterol Metabolism of 


IVES-CAMERON COMPANY, INC., 22 East 40th Street, New York 16, N. Y. 


tSherber, 
@ Polysorbate 80-Choline-inositol Complex (MONICHOL) J.A.M.A. 152:682 (June 20) 1953. *Trademark 


Over a Quarter Century of Service to the Medical Profession 
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(INVERT SUGAR) 


e for twice the calories of 5% Dextrose 
e in equal infusion time 
e with no increase in fluid volume 


With 10% Travert solutions, a patient’s 
carbohydrate needs can be more 

nearly satisfied within a reasonable time 
and without excessive fluid volume 

or vein damage. ¢ Travert solutions are 
sterile, crystal-clear, colorless, 
non-pyrogenic and non-antigenic. 

They are prepared by the hydrolysis of 
cane sugar and are composed of 


equal parts of p-glucose (dextrose) 
and p-fructose (levulose). 

Travert solutions are available 

in water or saline 

in 150 cc., 500 ce., 1000 ce. sizes. 


trademark 
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BAXTER 
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Easy-to-administer oral antibacterial therapy 


PENTRESAMIDE-2S50O. 


TRIPLE SULFONAMIDE WITH PENICILLIN 


ACTIONS AND USES: PeNTRESAMIDE Tablets provide the 
combined antibacterial activity of penicillin and sulfona- 
mides—in many susceptible infections more effective than 
either agent used alone. They are especially useful in mixed 
infections. 

SUPPLIED: Tablets in bottles of 60 and 250. Granules for 
suspension in water in dispensing bottle containing 6 Gm. 
triple sulfonamide and 3,000,000 units buffered penicillin G. 
One tablet or one teaspoonful of suspension provides: 
0.1 Gm. sulfamerazine, 0.2 Gm. sulfadiazine, 0.2 Gm. 
sulfamethazine and 250,000 units of potassium penicillin G. 


DOSAGE: Adults, 1 or 2 tablets or teaspoonfuls q.i.d. Chil- 
dren, by weight and condition. Dosage schedule on request. 
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ASEPTIC MENINGITIS, A DISEASE OF DIVERSE 
ETIOLOGY: CLINICAL AND ETIOLOGIC 
STUDIES ON 854 CASES * 


By Cuarves V. Apair, Captain, MC, USA, Ross L. Gautp, M.D., and 
Joseru E. Smapet, M.D., Washington, D. C. 


Sporapic cases of infection of the central nervous system, presumably 
of viral origin, contribute much of the material received by a virus diagnostic 
laboratory. The present report is concerned with an analysis of material 
of this type submitted over a period of 11 years from military personnel, 
veterans and their dependents in the United States. Almost all of the 854 
patients who provide the basis of this study presented clinical findings re- 
sembling the syndrome designated by Wallgren as acute aseptic meningitis.’ 
In only a few of the patients was the clinical picture indicative of deep-seated 
neurologic involvement compatible with the diagnosis of encephalitis. 

The criteria which Wallgren established for the syndrome aseptic men- 
ingitis are listed in table 1. He was cognizant in 1925 of the similarity 
of the clinical features of this entity to the meningeal symptoms of tubercu- 
lous meningitis, poliomyelitis, epidemic encephalitis, mumps, typhoid fever, 
Weil’s disease, syphilis and helminthiasis. Subsequent experience has 
shown that, in addition to the infections considered by Wallgren, a number 
of others may at times simulate his syndrome. Most of the neurotropic 
viruses are assumed to be potentially capable of producing aseptic meningitis ; 
however, among those that have been incriminated more frequently are the 
agents of lymphocytic choriomeningitis, encephalomyocarditis, the Coxsackie 
group, herpes simplex, type 2 poliomyelitis and certain of the viruses re- 
sponsible for the arthropod-borne encephalitides. 

The present report is concerned primarily with the clinical and clinical 
laboratory findings in groups of cases of aseptic meningitis caused by the 

* Received for publication April 15, 1953. 


From the Department of Virus and Rickettsial Diseases, Army Medical Service Grad- 
uate School, Walter Reed Army Medical Center, Washington, D. C 
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agents of lymphocytic choriomeningitis, mumps, herpes simplex and lepto- 
spirosis, and with the incidence of these specific infections in a large series 
of sporadic cases of acute aseptic meningitis. 


TABLE I 
Wallgren’s Criteria for Aseptic Meningitis* 
. Acute onset with obvious signs and symptoms of meningeal involvement. 


. Alteration of cerebrospinal fluid typical of meningitis. The cerebrospinal fluid may show 
a small or large number of cells. 


. Absence of bacteria in cerebrospinal fluid, as demonstrated by appropriate direct or cul- 
tural technics. 


. Relatively short benign course of illness. 


. Absence of local parameningeal infection (otitis, sinusitis, trauma, etc.), or a general 
disease which might present meningitis as a secondary manifestation. 


. Absence from the community of epidemic disease of which meningitis is a feature. 


* Paraphrased from a direct translation from the French.' 


In a rapidly developing field such as that covered by a virus diagnostic 
laboratory, the procedures used to establish the etiology of cases of aseptic 
meningitis have undergone changes during the 11 year period of the current 
study. These laboratory problems, which are discussed elsewhere,’ are not 
the principal concern of the present report. However, sufficient informa- 
tion is provided to indicate the technics and the criteria employed for inter- 


preting the results obtained. 


MATERIALS, METHODS AND INTERPRETATION OF TESTS 


Clinical Materials: The most common clinical diagnoses made on the 
patients at the time specimens were submitted to the virus laboratory were 
as follows: virus meningitis, encephalitis, meningo-encephalitis, aseptic men- 
ingitis, lymphocytic choriomeningitis, nonparalytic poliomyelitis, and virus 
infection of the central nervous system. 

The 854 cases included in the present analysis were culled from approxi- 
mately 1,300 cases on whom materials were received for laboratory diag- 
nostic studies. Excluded from the analysis were those on whom inadequate 
records and insufficient or unsuitable specimens were available. The 854 
patients chosen had the following in common: (1) the clinical features of 
the illness resembled those described by Wallgren as listed in table 1; (2) 
serum specimens submitted for diagnostic study were collected at an optimal 
time in the course of the patient's illness so that antibodies resultant from 
the acute disease under consideration might be expected to be present. In 
about three-quarters of the instances, paired specimens of serum were 
obtained, one taken in the first week of the illness and the second taken three 
to four weeks after onset of the illness. In addition, a third specimen of 
serum collected six to eight weeks after onset of the illness was often 
available. 
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All sera were frozen on receipt in the laboratory and maintained at 
— 20° C. except when thawed for testing. Attempts to isolate the etiologic 
agent from the cerebrospinal fluid, brain or blood were made in those in- 
stances in which suitable materials were properly submitted to the laboratory 
for isolation purposes. 

The hospital charts of the cases which proved to be positive by laboratory 
procedures for lymphocytic choriomeningitis, mumps, herpes simplex and 
leptospirosis were obtained and carefully reviewed. ‘The essential features 
of the history, physical examination, laboratory findings, hospital course, 
complications and residual effects of the acute illness were tabulated. 

Laboratory Procedures: Lymphocytic Choriomeningitis: Sera from 828 
cases were studied for two types of antibodies against the virus of lympho- 
cytic choriomeningitis (LCM) by means of the complement-fixation * and 
neutralization tests.‘ Fixation of complement at an initial serum dilution 
of 1:2 in the presence of two units of the soluble antigen obtained from the 
spleens of LCM infected guinea pigs was regarded as a positive serologic 
result, but a fourfold rise in antibody titer in paired specimens of sera was 
considered a more reliable criterion of infection. The presence of antibodies 
which neutralized 100 or more LDso of a known standard challenge strain 
(WE) in the mouse neutralization test was considered diagnostic of in- 
fection, remote or recent, with the virus of LCM. However, a diagnosis was 
considered to be established definitely by the neutralization technic only if 
the convalescent serum, in addition to neutralizing 100 or more LDso of the 
standard strain of LCM virus, protected against an additional 10 or more 
LDso of the standard virus than the acute phase serum. In all instances 
but one in this series, paired sera from single patients were tested in 
the same protocol, thereby limiting the range of laboratory error. In cer- 
tain cases, neutralizing antibodies were present at diagnostic levels in both 
acute and convalescent serum specimens, with no demonstrable increase in 
antibody in the second specimen. In these instances, unless the diagnosis 
was established by other means the antibodies were presumed to have re- 
sulted from a previous infection with the virus of LCM and to be unrelated 
to the present clinical illness. Certain of these sera were tested for the 
presence of Merthiolate (which might have been added by outlying installa- 
tions as a preservative agent),* following the demonstration by Rogers ° 
that Merthiolate in human serum inactivates LCM virus and gives falsely 
positive neutralization tests. In the absence of other confirmatory tests, 
cases were excluded from the study if their sera gave a positive neutraliza- 
tion test for LCM but contained detectable amounts of Merthiolate. Those 
cases in which the single convalescent serum available contained diagnostic 
levels of neutralizing antibodies and no Merthiolate, and in which the clinical 
history was satisfactory, were considered as possibly due to LCM. 


* Tests for Merthiolate in specimens of serum were kindly done by Dr. Leo R. Gold- 
baum, of the Department of Biochemistry of the AMSGS. 
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In certain cases an attempt was made to isolate LCM virus from blood 
and spinal fluid obtained from patients during the early stages of illness 
or, if dead, from brain tissue obtained at autopsy. Guinea pigs and adult 
white mice were injected intracerebrally and intraperitoneally with such 
materials and carefully followed for signs of illness. Rectal temperatures 
were taken daily on each of the guinea pigs; the mice were carefully observed 
for signs of central nervous system disease. If illness occurred in any of 
the animals, further passages were made as indicated; the agent was identi- 
fied by the technic of Smadel and Wall.° 

Mumps: Sera from 819 cases were examined by the complement-fixation 
technic for serologic evidence of infection due to the mumps virus.’ Antigen 
was prepared from parotid gland tissue of monkeys infected with the Enders 
strain of mumps virus. Serum antibody titers were expressed as the highest 
initial dilution of serum which gave complete or almost complete fixation of 
complement in the presence of two units of the mumps antigen. A fourfold 
rise in antibody titer in paired serum specimens was considered diagnostic 
of recent infection with the mumps virus. In those instances in which only 
convalescent serum was available for study, a titer of 1:64 was considered 
diagnostic, a titer of 1:32 presumptive; but a titer of 1:16 or less was not 
regarded as indicative of recent infection. It should be noted that our com- 
plement-fixing titers are calculated on the basis of actual dilution of serum, 
in contrast to the procedure of Enders and Cohen," which employed final 
dilution; hence, a value of 1:32 in our hands corresponds to one of 1:96 
in Enders’ laboratory. 

Isolation of the mumps virus was attempted in only a few instances. 
For this procedure spinal fluid was inoculated into the amniotic sacs of seven 
day old embryonated hen’s eggs." Mumps virus was recovered from one 
patient; the agent was identified by the agglutination of human “O” red 
blood cells by infected amniotic fluid and inhibition of this hemagglutination 
by mumps convalescent human serum.” 

Herpes Simplex: The egg neutralization test '° was used to demonstrate 
antibodies against the virus of herpes simplex. Those cases in which 
neutralizing antibodies were absent in the acute phase serum and present in 
the convalescent phase serum were considered to be caused by infection with 
the virus of herpes simplex. In each case of primary herpes simplex men- 
ingitis with such a pattern of antibody response, the results were repro- 
ducible in three separate neutralization tests. The “all or nothing” prin- 
ciple of neutralizing antibody response to herpes simplex infection pro- 
pounded by Burnet * was recognized and no attempt was made to titrate 
the amount of antibody present in the sera. In no instance in this series 
was the virus of herpes simplex isolated from the body fluids or tissues sub- 
mitted for such purpose. 

Five of the six cases diagnosed as primary herpes simplex infection on 
the basis of serologic findings were found in a group of 77 patients chosen 


4 

re 

¥ 

/ 


679 


ASEPTIC MENINGITIS, A DISEASE OF DIVERSE ETIOLOGY 


at random by sampling cases of undiagnosed central nervous system disease 
that had been previously studied serologically and found negative for LCM 
and mumps infections. The remaining case was detected among 37 cases 
of aseptic meningitis studied from June, 1951, to June, 1952. In this last 
period, neutralization tests for herpes simplex infections were included as an 
integral part of the diagnostic study of cases of aseptic meningitis. 

Leptospirosis: Serologic tests for a wide spectrum of serotypes of lepto- 
spires, using the microscopic agglutination-lysis test,’* * were performed by 
the Veterinary Division of the Army Medical Service Graduate School. 
Diagnosis of infection with one of these serotypes was regarded as estab- 
lished if a fourfold increase in antibody titer was demonstrable during con- 
valescence. A presumptive diagnosis was made if antibodies were present 
in a titer of 1:400 or greater in the early convalescent stage of central ner- 
vous system illness. Nine cases of leptospiral meningitis were found in a 
random sample of 91 patients with aseptic meningitis who failed to yield 
serologic evidence of infection with LCM or mumps viruses. The remain- 
ing three cases were detected among 67 cases of aseptic meningitis studied 
between June, 1951, and June, 1952. During this time serologic tests for 
leptospiral infections were included as part of the diagnostic studies on all 
cases of aseptic meningitis. 

Other Agents: There were 634 patients in whom no evidence was found 
for infection with one of the agents listed above. Sera from these cases 
were tested, in certain instances, for antibodies against other infectious 
agents. Examinations for viral neutralizing antibodies were made as fol- 
lows: 78 patients, Western equine encephalomyelitis; 71, St. Louis en- 
cephalitis; 59, Eastern equine encephalomyelitis; 19, members of the Cox- 
sackie group; 10, encephalomyocarditis; 5, Japanese encephalitis; 4, Colo- 
rado tick fever; 2, West Nile disease; 2, Venezuelan equine encephalomye- 
litis; 1, Russian spring-summer encephalitis. Complement-fixation tests 
were performed on sera from 22 patients for antibodies against the psitta- 
cosis-lymphogranuloma venereum group of viruses and for antibodies against 
the rickettsial diseases Q fever, Rocky Mountain spotted fever and rickettsial- 
pox in 10, 2 and 1 instances, respectively. In addition, tests for antibodies 
against toxoplasma were made on sera from two patients and for heterophil 
agglutinins in 13 instances. All these tests were negative. 


RESULTS 


Incidence of Diagnosed Infections: The 854 cases studied in the 11 year 
period, 1941-1952, fall into three general groups on the basis of time of 
occurrence and extent of laboratory studies. Sera collected during the 
period 1941 to 1946 were employed in tests for LCM and mumps, but the 
stored frozen specimens were not examined in later years for antibodies 
against herpes simplex or leptospires. The incidence of LCM and mumps 
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Incidence of Lymphocytic Choriomeningitis and Mumps Among 374 Cases of Aseptic 
Meningitis Studied at the Army Medical Service Graduate School, 1941-1946" 


Number 


Per Cent 


Proved Cases: 


Lymphocytic Choriomeningitis 32 8.5 
Mumps 22 5.9 
Possible Cases: 
Choriomeningitis 10 2.7 
umps 35 94 
Aseptic Meningitis of Unknown Etiology 275 73.5 
Total Cases 374 100.0 


* Data reproduced from Rasmussen.* 


in the 374 cases of aseptic meningitis studied from 1941 to 1946 by Ras- 
mussen ** is indicated in table 2. 

Practically all of the 480 cases studied between 1947 and 1952 were 
subjected to diagnostic tests for LCM and mumps. Laboratory procedures 
for herpes simplex and leptospirosis were introduced into the diagnostic 
armamentarium in 1951 and subsequently employed in all cases of aseptic 
meningitis from whom suitable specimens were obtained. However, prior 
to this these procedures had been applied only to stored sera selected at 
random from cases studied between 1947 and 1950 and found to give nega- 
tive results for LCM and mumps. The incidences of these four infections 
in the cases examined after 1947 are given in table 3 

Of 454 cases listed in table 3 who were tested for antibodies against LCM, 
37 (or 8.1 per cent) were unequivocally positive; an additional 7 (or 1.6 
per cent) were probably positive; thus, the total crude incidence rate was 
9.7 per cent. The seven probable cases of LCM included those who sup- 
plied only a single convalescent serum; however, these specimens were free 
of Merthiolate and contained sufficiently large amounts of neutralizing sub- 
stances to indicate recent experience with the agent of LCM. 


Taste Iii 


480 Cases of Aseptic Meningitis, Percentage of Cases Diagnosed in the 
Laboratory, Army Me Medical Service Graduate School, 1947-1952 


Number Proved Cases Probable Cases Total Cases Percentage 
Diagnosis Cases _ No. 
Tested 
% Yo. % Minimal! 

LCM : : 8.1 7 9.7 
Mumps 445 42 94 17 3.9 59 12.3 13.3 
Herpes 114 6 5.3 — — 6 1.2 5.3 
Leptospirosis 158 12 7.6 _ — 12 2.5 7.6 
Total 480 25.2 35.9 


? Percentage of 480 cases which would have been diagnosed if the proportions in those 


tested had applied to the entire group. 
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Forty-two of the 445 cases tested for antibodies of mumps gave un- 
equivocally positive results, i.ec., a fourfold increase in antibodies during 
convalescence, or an antibody titer of 1:64 or greater in one of the con- 
valescent sera. Seventeen additional cases were possibly due to mumps. In 
such instances a titer of 1:32 was obtained in one or more serum specimens 
tested. Thus, a total of 13.3 per cent of this group of cases of aseptic men- 
ingitis were considered to be caused by the virus of mumps. 

One hundred and fourteen cases were tested for neutralizing antibodies 
against herpes simplex virus. Six (or 5.3 per cent) of these patients pre- 
sented serologic evidence of a primary herpes simplex infection. In each 
of the six, neutralizing antibodies were absent in the first serum specimen 
and present in the second. Twelve of the 158 patients tested for antibodies 
against a variety of serotypes of leptospires were shown to have suffered 
from disease caused by a member of this group of microbial agents. 

Since not all of the 480 patients mentioned in table 3 were subjected to 
laboratory tests for the four agents commonly employed in this study, one 
cannot make exact statements regarding the incidences of LCM, mumps, 
herpes simplex and leptospirosis in the total group. However, it is possible 
to obtain minimal and maximal percentages for the incidence of each type 
of infection in the group. The former could be calculated on the basis of 
the actual number of proved cases of each disease among the total 480 pa- 
tients in the series, and the latter on the basis of the per cent of positives 
among the group actually tested. Values obtained by both methods of cal- 
culation are given in table 3. 

Lymphocytic Choriomeningitis: Clinical Picture: The clinical findings 
in 79 * cases of LCM diagnosed between 1941 and 1952 are summarized 
in table 4. These include all 69 proved cases and 10 of those listed as pos- 
sible LCM in tables 2 and 3. 

The predominant symptoms and signs in this group of cases were head- 
ache, fever and stiff neck. It is worthy of note that not all cases of LCM 
developed nuchal rigidity as part of the clinical disease. However, in these 
instances other features of the illness were sufficiently suggestive of central 
nervous system disease to warrant a diagnostic lumbar puncture. The 
febrile period during the meningeal phase of illness lasted an average of 5.8 
days. Nausea and vomiting were frequent symptoms and, to a lesser extent, 
malaise, myalgia and minor aches and pains. Only 20.8 per cent of the 
cases presented abnormalities other than nuchal rigidity upon neurologic 
examination. In five instances the deep tendon reflexes were hyperactive, 
and in seven they were hypoactive or absent; in only four instances was 
there muscle weakness or paralysis. Two of the patients with muscle 
paralysis subsequently died. Irritability, restlessness, tremor, confusion, 
nystagmus and vertigo were uncommon. Twenty and two-tenths per cent 
of the cases presented signs of involvement of the respiratory tract, such 


* One of these cases has been reported elsewhere by Havens.*® 
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history of a 


as sore throat and cough. 
tion of the chest, but in no instance was there pulmonary consolidation as 
demonstrated by x-ray; this is of interest, as will be discussed later. 
junctivitis, photophobia, abdominal pain and backache were present in a 
relatively small number of cases. 

In view of the observation by Lépine, Mollaret and Kreis * that the 
clinical disease, LCM, occurred in two or more febrile episodes and that the 
meningitic phase usually occurred with the second appearance of fever, it 
was of interest to determine how many of these 
prodromal illness prior to their meningeal disease. 
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In two instances rales were heard on ausculta- 


TasLe IV 


Frequency of Signs and Symptoms in Laboratory Confirmed Cases of Lymphocytic Chorio- 
meningitis, Mumps Meningitis, Herpes Simplex Meningitis and Leptospiral Meningitis 
Army Medical Service Graduate School, 


1941-1952 


Con- 


79 cases of LCM gave a 
To be sure, 


A. General 

. Headache 

. Stiff neck 

. Fever 

. Average duration of fever 
. Nausea and/or vomiting 
. Malaise, weakness, aches, 
pains 

Abnormal neurologic 
findings 

. Respiratory involvement 
. Conjunctivitis-photo- 
phobia 

. Abdominal pain 


Backache 


-S 


. State of Consciousness 


1. Alert 

2. Drowsy, lethargic, 
somnolent 

3. Semi-coma 

4. Coma 


LCM 


Mumps Meningitis 


Number 


Total* 


Positive 


Number 


Total®} Positive 


77 75 97.4 
81 69 85.2 
a4 8&3 98.8 
70 7.3 days 
71 47 66.2 
86 18 20.9 
20 23.8 
R6 it 12.8 
86 6 69 
86 12 14.0 
86 i 12.8 
76 
63.1 
18 23.7 
10.5 


infection. 


* Number with sufficient data to interpret. 


this prodrome often was not recognized by patients or, 
not duly recorded in his chart upon admission to the hospital. 
least 35.5 per cent of these cases presented a definite history of a prodromal 
illness occurring on the average of 10 days prior to the onset of meningitis. 
In two-thirds of these cases the prodromal symptoms were influenza-like in 
nature, with generalized aches, pains and malaise. 
prodromal symptoms were those of a sore throat or a mild upper respiratory 


Herpes 
Meningitis 
Number 


Total* 
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a> oo 


Positive 


co cco 


days 


3 
3 
0 
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Leptospiral 
Meningitis 
Number 


Total* 


if recognized, was 
However, at 


Positive 


In the other one-third 


Of interest also as a measure of the severity of the illness was the degree 
of alteration of the normal state of consciousness of the patient during the 


course of acute central nervous system illness. 


Seventy and two-tenths per 
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‘er Per 
| 76 | 75 98.7 12 11 
77 | 70 90.9 12 | 10 
78 177 98.7 12 | 12 
vn 58 | 5.8 days | | 611 | 7.9 days 
79 | 52 65.8 12 | 6 
79 | 28 35.4 12 7 
| 77 116 20.8 12 2 
79 116 20.2 12 4 
79 | 15 19.0 12 2 
7 | 7 8.9 12 | 
79 | 13.9 12 | 0 
74 12 
$2 70.2 11 
18 24.3 1 
2 2.7 
2 2.7 2 2.6 0 
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cent of this group of patients remained fully alert during the acute illness; 
24.3 per cent were noted to be drowsy, lethargic or somnolent; only 2.7 per 
cent were semicomatose; another 2.7 per cent were comatose. The latter 
two patients, however, were comatose only for a brief period prior to death. 

Complications and residuals of the acute disease were few. One patient 
suffered a pulmonary embolism on the tenth day of illness. It is doubted 
that this was related to the primary disease per se. One patient noted a 
persistent fine tremor of the hands, hyperhidrosis, headache and backache 
three months after the onset of the illness. Two patients were subsequently 
found to have Parkinsonism. One was discovered six months after his 
illness, and the other was noted to have typical Parkinsonism two years after 
apparent recovery from LCM. Diagnoses in both cases were made by Army 
Physical Evaluation Boards prior to their discharge from military service. 
Two patients died of LCM, 14 and 19 days after the onset of their respective 
illnesses. One presented a picture similar to Landry's ascending paralysis 
and died of respiratory paralysis; the other presented the findings of bulbar 
paralysis with respiratory failure. In both cases the diagnosis was estab- 
lished by isolation of the virus of LCM from the brain obtained at autopsy 
and confirmed in one instance by the presence of complement-fixing anti- 
bodies for LCM in serum drawn from the patient three days before his death. 
Following is a brief account of one case of LCM observed in this series of 
cases. 


Case Report 


Case 1. A 13 year old white female was admitted to an Army Hospital on 
December 22, 1946, with the chief complaint of fever, headache and vomiting. From 
December 12 to December 16 she had been mildly ill with a headache and fever; her 
temperature ranged around 101° F. On December 20 the headache recurred and 
was accompanied by slight nuchal rigidity, nausea, vomiting and a fever of 103° F. 
With persistence of these symptoms the patient was admitted to the hospital on De- 
cember 22. Physical examination was essentially negative; no neurologic abnormal- 
ities were noted. Laboratory findings were as follows: white blood cell count, 9,500; 
differential count: segmented forms, 66 per cent; lymphocytes, 34 per cent; cerebro- 
spinal fluid collected on admission to the hospital showed 1,700 cells/c.c., of which 
96 per cent were lymphocytes; globulin, 4 plus; sugar, 78 mg. per 100 c.c., and 
chloride, 527 mg. per 100 c.c. On December 23 the headache was less severe but 
nausea and vomiting persisted. A chest x-ray on the following day was normal. 
After December 26 the patient was asymptomatic; no neurologic abnormality was 
noted at any time. Subsequent laboratory studies were as denoted in figure 1. 
Spinal fluid and blood collected on December 24, the fifth day of central nervous 
system illness, were pooled and injected into two guinea pigs and six adult white 
mice. The first guinea pig became febrile on the third day and was sacrificed on the 
seventh day after inoculation. Its brain was passed to normal and LCM immune 
guinea pigs; its spleen contained the soluble specific antigen of LCM virus. The 
normal passage animals all sickened and three of four died, while the immune guinea 
pigs ran a completely afebrile course for 26 days. The second guinea pig of the 
original pair inoculated with human material became febrile on the third day and 
died on the sixteenth day after inoculation. Its brain was passed to six adult mice, 
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all of which became ill seven days later. They were sacrificed and their spleens 
also were found to contain soluble specific antigen of LCM virus. All six mice 
inoculated with the original material sickened; two were passed to normal and two 
to LCM immune mice, with death on the seventh to tenth days of all normal mice, 
and no sign of disease for 28 days among the immune mice. The results of comple- 
ment-fixation and neutralization tests made on serum taken from the patient at in- 
tervals during her illness are presented in figure 1. 


LYMPHOCYTIC CHORIOMENINGITIS 


cre ‘ 
meut’ 18 


TITERS EXPRESSED AS PECIPROCAL OF SEfUM DKUTION 
+ TITERS CAPRESSED AS LOGARITHM OF NEUTRALIZATION 


Fic. 1. Case 1: Lymphocytic choriomeningitis. 


Clinical Laboratory Findings: The average white blood cell count on 
admission to the hospital in 63 of the proved cases of LCM was 8400 per 
cubic centimeter, with the differential count showing an average of 66 per 
cent of the cells to be of the polymorphonuclear type. 

Table 5 presents the mean values of the cell counts and protein deter- 
minations in the spinal fluid in this series of cases. An average of 728 cells 
per cubic centimeter, principally lymphocytes, was found in the first four days 
of meningeal disease due to LCM. Although the counts ranged from 0 to 
6,050, in only one instance was the value above 2,800. Thirty patients 
provided fluids during this period which had more than 600 cells, while 35 
had less than this number. The cellular elements fell rapidly to an average 
value of 112 per cubic centimeter after the third week of illness. One patient 
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TaBLe V 
Cerebrospinal Fluid Values in 79 Cases of Lymphocytic Choriomeningitis 


Cell Count (per cubic centimeter) 


Day of Disease Number of Specimens Mean Value Standard Deviation 


546 
398 
378 
247 

62 


Protein (mg. per 100 c.c.) 


Day of Disease Number of Specimens Mean Value Standard Deviation Range 


104 44 50-300 
118 40 37-227 
115 39 37-304 
80 20 58-109 
71 33 15-163 


who had a peak cell count of 700 on the third day of meningeal disease had 
only 13 cells on the forty-fourth day after onset of illness. Another with a 
peak count of 500 cells on the ninth day of disease still had 60 cells 32 days 
later. 

In the latter half of the first week of meningeal disease a peak cerebro- 
spinal fluid protein concentration of 118 mg. per 100 c.c. was demonstrated. 
The average protein level slowly fell to the still abnormal mean of 71 mg. 
per 100 c.c. by the fourth week of illness. In four cases in which cerebro- 
spinal fluid proteins were determined 36 to 40 days after onset of the illness, 
levels of 35, 48, 112 and 163 mg. per 100 c.c. were found. 

Figure 2 presents graphically the mean values for total cells and total 
protein in the spinal fluid at different periods of time after onset of meningitis 
in 79 patients suffering from infection by LCM virus. Included for com- 
parison are the values encountered in the 86 cases of mumps meningitis 
discussed in the next section of this paper. 


VI 


Cerebrospinal Fluid Sugar Values in scm ng Confirmed Cases of Lymphocytic 
1 


Cheriomeningitis, Mumps Meningitis, Herpes Simplex Meningitis 
and Leptospiral Meningitis 


CSF Sugar (mg. per 100 c.c.) 


Number of 
Deter- - Under 50 
minations 


LCM 72 
Mumps Meningitis 76 
Herpes Simplex Meningitis 6 
Leptospiral Meningitis 8 


685 
Range 
14 65 728 0-6050 
5-7 28 564 2-2450 
‘ 8-14 | 38 536 18-1700 
15-21 16 300 0-1275 
22+ 15 112 0-211 
1-4 26 
5-7 13 
8-14 21 
15-21 | 6 
22+ | 9 | 
Disease | 
—— 17 36 19 | 17 mg. % 
23 46 7 27 mg. % 
2 3 1 10 mg. % 
2 5 1 40 mg. % - 
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Of considerable interest was the observation that 19 of 72 spinal fluids 
tested had levels of sugar below 50 mg. per 100 c.c. (table 6). The lowest 
spinal fluid sugar value observed was 17 mg. per cent, and seven other fluids 
had levels of 30 to 40 mg. per 100 c.c. 

Virologic Findings: In this series of 79 cases of LCM, the complement- 
fixation test gave positive results in 69.6 per cent of the cases and negative 
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Fic. 2. Mean values in 79 cases of LCM and 86 cases of mumps meningitis according to 
days after onset of meningeal disease. 


results in 29.1 per cent. The test was not done in 1.3 per cent of all cases. 
The neutralization test was positive in 86.1 per cent, negative in 5.1 per 
cent, and not done in 8.8 per cent of all cases. In 32 cases an attempt was 
made to isolate an infectious agent in laboratory animals; in 17 instances 
the results were positive, with identification of the agent as the virus of 
LCM. The virus was isolated in 12 of 24 attempts from spinal fluid and 
in 7 of 13 attempts from blood. There was some evidence that isolation 
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attempts were more often successful if the material was collected within 
the first six days of illness, although the virus was isolated as late as 16 
days from spinal fluid and 17 days after the onset of meningeal disease from 
blood. There was no apparent correlation between the number of cells 
present in the spinal fluid specimens and the incidence of positive results in 
virus isolation attempts. In one instance LCM virus was recovered from a 
spinal fluid with only two cells per cubic centimeter, and in another instance 
an attempted isolation was negative in a case with 2,430 cells per cubic 
centimeter. 

Figure 3 shows the average time of appearance of complement-fixing 
and neutralizing antibodies for LCM after the onset of meningeal disease. 
As has been shown by others,’’ complement-fixing antibodies rise to diag- 
nostic levels in the third and fourth weeks of illness, persist at diagnostic 


Neutralizing Antibodies 
Complement- Fixing Antibodies 


Neutralization Index (Logs) 
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Fic. 3. Mean titer of complement-fixing and neutralizing antibodies in 70 odd cases of 
lymphocytic choriomeningitis by week of disease. 


levels for a relatively short period of time, and are usually absent six months 
after the onset of the illness. On the other hand, neutralizing antibodies 
are much slower to appear, rising to diagnostic levels by the seventh and 
eighth weeks of illness and persisting at high levels for long periods of time. 
Sera collected seven to 11 months after the onset of illness in five of these 
cases still had high levels of neutralizing antibody. Neutralizing antibodies 
may persist for as long as four to five years after the acute illness."’ 

In six cases the neutralization test for LCM was positive in the first 
two weeks of illness, rendering the serologic diagnosis of LCM somewhat 
doubtful. However, the sera from four of these patients contained com- 
plement-fixing antibodies. Three of these four cases also showed a further 
rise of 10 or more LDso in the neutralization index and, in two instances, 
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the virus was recovered from the spinal fluid. In the other two cases, a 
further rise in the neutralization index of 13 and 100 LDso, respectively, 
when both sera were tested in the same protocol, was sufficient to confirm 
the serologic diagnosis of LCM. 

Of the 23 cases in which complement-fixing antibodies were not detected 
during the course of the illness, all showed a rise in neutralizing antibodies 
between acute and convalescent phases of illness. In two of these cases 
the virus was isolated from the spinal fluid. In both instances, specimens 
were taken at an optimal time after the acute illness for the detection of com- 
plement-fixing antibodies, although none was found. In only three of the 
23 cases were the specimens taken at an improper time so that complement- 
fixing antibodies might not be expected to be present. In the remaining 
20 cases, suitably timed specimens were tested and found negative, repre- 
senting either a failure of the test to diagnose LCM in otherwise proved 
cases, or failure of the patient to produce detectable complement-fixing anti- 
bodies in response to his infection. 

The divergence in antibody response of given patients when measured 
by the two technics was often marked. Thus, in 16 persons who developed 
neutralization indices of 3.6 logs or greater, the maximal complement-fixa- 
tion titers were as follows: seven with 1:16; two with 1:4 to 1:8; one with 
1:2; and six with 0. Similarly, in five other patients with a complement- 
fixation titer of 1:16, the neutralization indices were: three witle values 
of 2.5 to 3.5 logs; one with 2.0; and one of less than 1.3 logs. 

Mumps Meningitis: Clinical Picture: The principal features of 86 cases 
of mumps infection of the central nervous system diagnosed by serologic 
procedures at the Army Medical Service Graduate School from 1941 to 
1952 are shown in table 4. As in LCM, the three main findings are head- 
ache, fever and, to a lesser degree, stiff neck. The fever lasted an average 
of 7.3 days. Abnormal neurologic signs were noted in 20 (or 23.8 per 
cent) of the 86 cases. Seven patients had absent or hypoactive deep tendon 
reflexes, 10 had hyperactive reflexes, two presented a central type of uni- 
lateral facial paralysis, and one had a transient strabismus. Sixty-three 
and one-tenth per cent of the patients were fully alert and oriented throughout 
the illness, 23.7 per cent became drowsy and lethargic, 10.5 per cent were 
semicomatose, and 2.6 per cent were comatose. Vertigo was the only other 
common symptom of central nervous system disease during mumps infection. 
Of the 11 patients with signs of respiratory disease, five presented coughs 
and three had x-ray evidence of pneumonitis. Twelve patients complained 
of epigastric abdominal pain, but in none was there confirmatory evidence 
of pancreatitis. 

Only 50.6 per cent of the patients studied in this series of cases had 
evidence of parotitis at some time during the course of their illness; 23.7 
per cent had an associated orchitis; 54.8 per cent had either parotitis or 
orchitis in addition to the meningitis (table 7). Thus, 45.2 per cent of the 
cases had meningeal signs only, without other evidence of mumps infection. 
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The onset of meningitis was prior to the appearance of parotitis in the 
majority of cases in the present group. Fifty-two and five-tenths per cent 
of 40 patients with both meningitis and parotitis had evidence of meningitis 
on an average of 5.6 days prior to the onset of parotid swelling. In 7.5 
per cent of the cases the meningitis occurred concomitant with the parotitis, 
and in 40 per cent of the cases it occurred an average of 4.4 days after the 
onset of parotitis. The appearance of meningitis prior to the appearance 
of parotitis in the majority of patients in this series is in contrast to other 
well studied series of mumps meningitis **** ****** in which meningitis 
has been shown to occur on the average of two to 10 days after the onset 
of parotitis. An obvious explanation for the difference lies in the selection 
of the cases. At the onset of illness these cases were considered to be aseptic 
meningitis and, as such, were presented to the laboratory for serologic 


VII 


Relation of Meningitis to Other Manifestations of Mumps in Laboratory Confirmed Cases of 
Mumps Meningitis, Army Medical Service Graduate School, 1941-1952 


Total* 


A. Manifestations of Mumps Infection 


1. Meningitis Alone 

2. Meningitis and Parotitis 

3. Meningitis and Orchitis 

4. Meningitis with Parotitis or Orchitis 


B. Relation of Onset of Meningitis to Onset of Parotitis 
1. Meningitis Prior to Parotitis 


2. Meningitis Concomitant with Parotitis 
3. Meningitis Subsequent to Parotitis 


* Number with sufficient data to interpret. 


studies. Those cases with parotitis apparent at or prior to the onset of 
meningitis usually would not be considered as diagnostic problems, and thus 
often would not be referred to this laboratory for serologic confirmation, 
the clinical diagnosis being sufficiently precise. 

Complications and residuals of this disease were few. One adult pre- 
sented a weakness of the right leg, thickness of speech, blindness of the 
left eye and a left facial paralysis in the course of the acute illness, with slow 
recovery. Another had clonic and tonic convulsions, spasticity, nystagmus 
and dysphagia in the acute phase of the illness. A third presented hyper- 
activity, purposeless movements and psychotic delusions for a six day period. 
Two others presented evidence of myocarditis. In one case an electro- 
cardiogram taken on admission to the hospital (seven days after the onset 
of parotitis) was normal, but six days later showed inverted TV:, TV2 and 


| Number 
Per | Average 
Day 
Positive 
84 38 | 452) — 
79 40 50.6 — 
76 18 23.7 — 
84 46 54.8 — 
40 21 52.5 5.6 
| 16 |400| 44 
40 16 40.0 44 
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TVs. An electrocardiogram taken shortly prior to death five days later 
showed evidence of an atrioventricular block. This 30 year old male, the 
only fatal case of mumps meningitis in the series, developed orchitis and 
signs of meningitis 14 days after exposure to a brother with parotitis and 
three days before the onset of his parotitis. Seven days later, after apparent 
recovery from the parotitis and orchitis, he developed a pulmonary infarct 
and subsequently died. Microscopic examination of the heart revealed 
evidence of interstitial edema, fibrin deposition, particularly in the auricular 
myocardium, swelling of the myocytes and minimal patchy infiltrations of 
lymphocytes, eosinophils and large mononuclear cells throughout the myo- 
cardium. In addition to the myocarditis there were multiple pulmonary 
infarcts. Small mononuclear leukocytes were seen scattered through the 
meninges. ‘The electrocardiographic findings in the other case were tran- 
sient. Ten days after the onset of his illness, and in the absence of clinical 
evidence of myocarditis, an electrocardiogram showed a diphasic T:, and 
inverted TCF, and TCFs. Conduction time and heart rate were normal 
and the rhythm was regular. Three days later T:, TCFs and TCFs were 
upright and the electrocardiogram was normal. Subsequent electrocardio- 
grams 17 and 34 days after onset of the illness were also essentially normal. 
Following is an abstract of the illness in one of the cases of mumps meningitis 
in this series. 
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Fic. 4. Case 2: Mumps meningitis without parotitis or orchitis. 
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Taste VIII 
Cerebrospinal Fluid Values in 86 Cases of Mumps Meningitis 


Cell Count (per cubic centimeter) 


Mean Value Standard Deviation 


Day of Disease Number of Specimens 
58 410 228 
34 330 120 
366 310 
180 130 
124 100 


Protein (mg. per 100 c.c.) 


— 
Number of Specimens Mean Value Standard Deviation 


Case 2. A 23 year old white male was admitted to a Veterans Administration 
Hospital on May 11, 1951, with the chief complaint of severe headache and fever. 
On awakening on May 10 he had noted a severe throbbing bitemporal headache, 
photophobia and dizziness. Six hours later he had a severe chill with high fever. 


On admission to the hospital his temperature was 103.4° F., and he appeared acutely 
ill. Physical examination was essentially negative, with no abnormal neurologic 
findings noted. A clinical diagnosis of tularemia was made and therapy with strepto- 
mycin was instituted on May 12, at which time the temperature was 103° F. A stiff 
neck was first noted on the same day. A spinal tap done on May 13 showed: 106 
cells per cubic centimeter, 62 per cent of which were lymphocytes; protein, 60 mg. 
per 100 c.c.; sugar, 73 mg. per 100 c.c.; negative smear and sterile culture. The 
fever dropped by rapid lysis to normal by May 15, after which time the patient 
was afebrile and asymptomatic. The stiff neck disappeared on May 13. No skin 
rash, no parotitis, no orchitis and no abnormal neurologic findings were noted. 
Subsequent spinal fluid findings are shown in figure 4. Other laboratory studies 
were as follows: white blood cell count, 2,700 cells per cubic centimeter; differential 
count: 79 per cent segmented forms, 19 per cent lymphocytes and 2 per cent mono- 
cytes; urine, negative; blood and urine cultures, sterile. Agglutination tests for 
typhoid, paratyphoid, brucellosis and tularemia were negative on May 11 and May 24. 
Complement-fixation tests for mumps were negative on May 13 and positive at a 
titer of 1: 256 on June 6. 

Clinical Laboratory Findings: The average white blood cell count in 
this series of cases of mumps meningitis was 9,070 per cubic centimeter, with 
an average differential count of 64 per cent polymorphonuclear leukocytes. 

The mean spinal fluid values for cases of mumps meningitis are listed 
in table 8 and diagrammed in figure 2. The mean count of 410 cells per 
cubic centimeter found in the first four days of illness was significantly lower 
than the average cell count for LCM in the same time period. In addition, 
the range of cell counts was narrower in the cases of mumps meningitis, 


Range 
9-1696 
2-1028 
1-1620 
0-575 
12-278 
1-4 | 31 74 27 20-250 
5-7 14 68 22 22-180 
8-14 20 74 26 20-290 
15-21 6 53 23 30-77 
22+ 4 90 66 28-224 
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with a maximal count of 1,696 cells per cubic centimeter observed in one 
case. The cerebrospinal fluid protein value persisted at abnormal levels 
for a considerable period of time, as shown in figure 2. The spinal fluid 
sugar was below 50 mg. per 100 c.c. in seven of 76 instances in which it was 
tested (table 6). The lowest value observed was 27 mg. per 100 c.c. 

Virologic Findings: Eighty-five cases in this series were selected as 
mumps meningitis on the basis of serologic evidence of recent mumps in- 
fection, using the complement-fixation technic with a parotid antigen. In 
one additional case a diagnosis of mumps meningitis was established by 
the isolation of the virus from a specimen of spinal fluid collected on the 
second day of illness. It has been the experience of this laboratory and 
others * that this complement-fixation technic is highly specific in the 
diagnosis of mumps parotitis. It is probable, therefore, that only an in- 
significant number, if any, of the complement-fixation tests performed were 
either falsely negative or falsely positive for mumps. The sera of 61 of the 
cases of mumps meningitis were also tested and found negative in comple- 
ment-fixation tests for LCM ; two were found to be negative on complement- 
fixation tests with the antigen common to the psittacosis-lymphogranuloma 
venercum group of viruses; three were negative for Western equine ence- 
phalomyelitis, and one was negative for Eastern equine encephalomyelitis 
by complement-fixation tests. 

Herpes Meningitis: Clinical Picture: The six * cases of herpes simplex 
meningitis reported in this study apparently represented primary infections 
with the virus of herpes simplex, since the patients did not possess neutraliz- 
ing antibodies against herpes simplex virus at the onset of their acute in- 
fection but developed them during convalescence. If cases of recurrent 
herpes simplex meningitis do occur,”* it has not been possible to prove their 
etiology with the technics employed in the present work. All six of the 
present cases presented a moderately severe illness (table 4). All had 
fever and headache; five had nuchal rigidity. The acute illness was pro- 
longed, as indicated by an average febrile period of 13 days. Nausea and 
vomiting, malaise, weakness, aches and pains were common. In four of 
the six patients there were abnormal neurologic signs, and in three mani- 
festations of acute central nervous system disease were moderately severe. 
One patient had diplopia, dysarthria and nystagmus. One had convul- 
sions and a marked memory defect. One had urinary incontinence and 
also developed respiratory paralysis, necessitating artificial respiration by 
means of a mechanical respirator; however, he recovered rapidly without 
residual paralysis. The only neurologic abnormality noted in one other 
patient was hyperactivity of the deep tendon reflexes. Indicative also of 
the relative severity of this disease was the presence of lethargy and stupor 
in three of the six patients. One patient had mild vertigo, none had signs 
of respiratory disease, conjunctivitis, abdominal pain, backache or muco- 


* Five of these cases have also been mentioned by Afzelius-Alm.** 
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cutaneous herpes. Following is an abstract of one of the cases of herpes 
simplex meningitis in this series. 

Case 3. A 21 year old white male was admitted to an Army Hospital on 
August 6, 1949. He had first become ill on July 30, with headache, malaise and a 
fever of 102.4° F., followed on July 31 by vomiting. On August 3 he felt well and 
was afebrile, but on August 4 the symptoms recurred with a severe headache, nausea 
and vomiting. Physical examination showed a lethargic, acutely ill patient with a 
temperature of 101° F. and marked nuchal rigidity. Otherwise the neurologic 
examination was entirely normal except for some diminution on both knee jerks. 
The white blood cell count on August 6 was 9,300 cells per cubic centimeter, 75 
per cent of which were polymorphonuclear leukocytes. A spinal tap on August 6, 
at the time of admission to the hospital, showed 306 cells per cubic centimeter, 46 per 
cent of which were lymphocytes. By August 8 he was feeling well and by August 
12 was asymptomatic, with no nuchal rigidity. Subsequent spinal fluid findings 
are shown in figure 5. Serum collected on August 9, August 29 and September 13 
were negative for complement-fixing antibodies of LCM and mumps. Neutraliza- 
tion tests for St. Louis encephalitis and Western equine encephalomyelitis on the 
sera collected on August 9 and August 29 were negative, as were neutralization 
tests for LCM performed on sera collected September 13 and November 8. Sera 
drawn August 9, the eleventh day of illness, did not neutralize herpes simplex virus 
in a neutralization test employing the chorioallantoic membrane of embryonated 
eggs, whereas the serum collected on August 31, 33 days after onset of the illness, 
did neutralize herpes simplex virus. These neutralization results were confirmed 
on two subsequent occasions. 


Clinical Laboratory Findings: The average white blood cell count in 


these cases of herpes simplex meningitis was 9,260 cells per cubic centi- 
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meter, with an average differential count of 64 per cent polymorphonuclear 
leukocytes. In the first seven days of illness the mean cerebrospinal fluid 
cell count was 240 cells per cubic centimeter, and the mean protein, 66 mg. 
per 100 c.c. (table 9). Insufficient determinations were available in this 
small group of cases to calculate mean values for the cell count and protein 
by the week of disease, as was done for LCM and mumps meningitis. One 
patient had an abnormally low cerebrospinal fluid sugar of 10 mg. per 
100 c.c. in the acute phase of the illness (table 6), but in the other cases 
the cerebrospinal fluid sugar was within normal limits. 

Virologic Findings: The six cases of herpes simplex meningitis * in 
this series were selected on the basis of serologic evidence of primary her- 
petic infection. The results of the neutralization tests were confirmed 
in three instances by the use of the complement-fixation technic.“ In two 
cases complement-fixing antibodies were present at the same titer in both 
acute and convalescent phase sera; in one instance no complement-fixing 
antibodies could be demonstrated in specimens of serum drawn 12 and 23 
days after onset of illness. 


TasLe IX 


Comparative Cerebrospinal Fluid Values in Laboratory Confirmed Cases of Lymphocytic 
Choriomeningitis, Mumps Meningitis, Herpes Simplex Meningitis and Leptospiral 
Meningitis in First Seven Days of Illness 


Cell Count (per cubic centimeter) Protein (mg. per 100 c.c.) 


| Number of Mean | 


Number of Mean 
| Specimens | Value 


Specimens Value Range 


Range 


378 2-1696 31 72 20-250 
240 100-400 3 66 39-120 
334 32-1000 5 65 42-80 


Mumps Meningitis 58 
Herpes Simplex Meningitis 9 
Leptospiral Meningitis 10 


65 | 678 0-6050 26 112 37-300 


Leptospiral Meningitis: Clinical Picture: The findings in 12 cases 7 
of leptospiral meningitis are listed in table 4. Fever was the feature com- 
mon to all. Eleven had headache and 10 presented a stiff neck. The 
acute phase of disease, as indicated by the duration of fever, lasted an 
average of 7.9 days and was often accompanied by nausea, vomiting, 
malaise and weakness. One of the two patients with abnormal neurologic 
findings had a transient weakness of the right leg and a hypoactive right 
ankle jerk; the other patient had hyperactive deep tendon reflexes. In four 

* Subsequent to this study two additional cases of herpes simplex meningitis have 
been detected in this laboratory during serologic studies on cases of aseptic meningitis 
In one instance the serologic diagnosis was established by a significant increase in both 
neutralizing and complement-fixing antibodies. In the other case, a sixteenfold or greater 
increase in complement-fixing antibodies was demonstrated during convalescence from 
an acute central nervous system infection; neutralizing antibodies were present in the 


same acute and convalescent phase sera. 
t+ One of these cases has been presented by Coffey et al.*7; another was mentioned by 


Beeson and Hankey.** 
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instances there was pleuritic chest pain; indeed, in one patient with hemop- 
tysis, pneumonitis of the right lower lobe was demonstrated by roentgen 
examination. In all but one instance the patients were fully alert and 
oriented. There were no complications or serious residual damage noted 
in any of this small group of cases. Following is a brief account of a case 
of leptospiral meningitis studied in this series. 


Case 4. A 60 year old retired veterinary officer was admitted to an Army 
Hospital on January 22, 1952, for urologic studies. On January 25 his temperature 
rose from normal levels to 102.6° F., and he noted a severe frontal headache, 
anorexia, mild generalized aches and pains, malaise and lethargy. Physical ex- 
amination at this time was negative except for a moderately stiff neck. From 
January 8 to January 14 he had been hospitalized elsewhere because of an acute 
illness with pain in the chest and the low back, chills, fever, headache and a non- 
productive cough. At that time a white blood count was 7,300, with a normal 
differential; a chest x-ray was normal. Recovery from this episode was prompt, 
although the patient continued to complain of right flank pain. Pertinent labora- 
tory findings on January 26 were: white blood count, 8,900 cells per cubic centimeter ; 
differential count: 51 per cent neutrophils, 40 per cent lymphocytes, 7 per cent 
monocytes and 2 per cent eosinophils; urine, normal; blood culture and malaria 
smear on January 26 were negative; chest x-ray on January 27 was normal. Cere- 
brospinal fluid on January 26: cells, 1,000, of which 70 per cent were lymphocytes, 
and 30 per cent were polymorphonuclear leukocytes; protein, 77 mg. per 100 c.c.; 
sugar, 50 mg. per 100 ¢.c.; chlorides, 110 mEq. per L.; and colloidal gold, 1122210000. 
Subsequent spinal fluid findings are shown in figure 6. Attempts to isolate an 
infectious agent, including leptospires, from spinal fluid and blood collected on 
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January 28, 1952 gave negative results. Agglutinins for Leptospira canicola in- 
creased from a titer of 1: 100 in serum drawn on the fourth day of illness to a titer 
of 1:6,400 in serum drawn 21 days after onset of illness. Sera drawn 4, 14, 21 and 
39 days after the onset of illness were negative for complement-fixing antibodies 
of LCM; 4 day and 21 day sera were negative for complement-fixing antibodies 
of mumps, and 4 and 39 day sera were negative for neutralizing antibodies of LCM. 


Clinical Laboratory Findings: The average white blood cell count in 
these cases of leptospiral meningitis was 9,610 cells per cubic centimeter, 
of which 72 per cent were of the polymorphonuclear type. The mean 
cerebrospinal fluid cell count and protein in the first seven days of illness 
were 334 cells per cubic centimeter and 65 mg. per 100 c.c., respectively 
(table 9). Again, insufficient cell counts and protein values were available 
in this group of cases to calculate mean values by week of illness. The 
highest cell count recorded was 1000 cells per cubic centimeter, and the 
lowest, 32 cells per cubic centimeter. In one instance a spinal fluid sugar 
of 40 mg. per 100 ¢.c. was found (table 6). 

Leptospiral Findings: The 12 cases of leptospiral meningitis in this 
series were selected on the basis of serologic evidence of recent leptospiral 
infection. Technics for the isolation of leptospires were not part of the 
routine diagnostic isolation procedure in cases of acute central nervous 
system disease during the period of this study, so that in none of these 12 
cases were leptospires isolated from the spinal fluid. On the basis of 
leptospiral agglutination tests, the serogroups involved in these cases were 
as follows: pomona, four cases; canicola, five cases; ballum, one case; 
bataviae S, one case; and grippotyphosa, one case. 


DISCUSSION 


The cases of aseptic meningitis for whom no etiologic diagnosis was 
established and which constituted about three quarters of the total group 
require further study. No doubt some of these represent cases of non- 
paralytic poliomyelitis which occur in and out of the epidemic poliomyelitis 
season. The determination of the exact incidence of poliomyelitis in the 
etiology of aseptic meningitis, however, must await the development and 
standardization of the newer tools available for the serologic diagnosis 
of poliomyelitis, i.c., the complement-fixation test” and tissue culture 
neutralization technics.“” Other agents that have been shown to produce 


acute aseptic meningitis, in the absence of the more common manifestations 


of the illnesses, are the viruses of lymphogranuloma venereum," infectious 
mononucleosis,’ infectious lymphocytosis,"" the Coxsackie group of 
viruses “' and the arthropod-borne encephalitides (Western and Eastern 
equine encephalomyelitis, St. Louis encephalitis).* Diseases of the human 
central nervous system due to viruses of the encephalomyocarditis, Col- 
ombia-SK, MM, and Mengo group have been described ****; it would ap- 
pear, however, that viruses of this group rarely infect man.’ The neuro- 
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tropic viruses isolated from mosquitoes in Africa and South America and 
studied by Smithburn ** are of general interest in the field of neurotropic 
virus disease but, due to their restricted geographic distribution, they have 
not been studied in relation to the present group of cases. The role of the 
California virus,** Verlinde virus *° and the viruses of primary atypical 
pneumonia, infectious hepatitis and Colorado tick fever in the causation 
of acute nonbacterial meningitis has not been adequately assessed. Whether 
cases which belong in the group of demyelinating encéphalitides,"’ viz., 
postinfectious and postvaccinal encephalitis and multiple sclerosis, ever 
present, in their milder forms, findings suggestive of aseptic meningitis 
remains to be determined. 

It has been claimed “ that certain cases of aseptic meningitis may be 
allergic in nature and attributable to some of the common pathogenic micro- 
organisms inducing disease in the oropharynx. In addition to the causes 
mentioned above, Nordwall* lists the following as occasionally producing 
a clinical picture similar to aseptic meningitis: meningitis secondary to 
local inflammation, meningitis due to sepsis (metastatic), herpes zoster, 
lues, trauma, sun exposure or sunstroke, medicaments (drugs), lead in- 
toxication, helminthiasis, tumor (cancer), uremia and meningeal bleeding. 
Toxoplasmosis,"* torulosis and acute syphilitic meningitis must also 
be considered in the differential diagnosis in certain patients acutely ill 
with a nonbacterial meningitis. 

The clinical features of infection with any one of the four agents studied 
intensively in the present investigation are quite similar. Nearly all of the 
cases presented the triad of fever, headache and stiff neck, along with va- 
rious associated symptoms and signs of minor importance. The severity 
of the illnesses may be judged by the total duration of fever and the degree 
of change in the sensorium of these patients. In the study of lymphocytic 
choriomeningitis, mumps meningitis and leptospiral meningitis, the length 
of the febrile period was shown to be 5.8, 7.3 and 7.9 days, respectively. 
Similarly, 70.2 per cent, 63.1 per cent and 91.6 per cent, respectively, of 
the cases of LCM, mumps meningitis and leptospiral meningitis were fully 
alert and oriented throughout the course of their acute illness. Llowever, 
the findings in the cases of herpes simplex meningitis are somewhat dif- 
ferent. Thus, the fever lasted an average of 13 days (six, seven, nine, 17 
and 26 days in five of the six cases); and three of the six cases were 
lethargic or slightly stuporous during the course of their illness. Another 
indication of the increased severity of disease in patients with herpes 
simplex meningitis is the presence of abnormal findings on neurologic 
examination in four of the six cases. However, the series of six cases 
is small in comparison with the larger series of LCM and mumps men- 


ingitis; hence, definite conclusions are not warranted. Worthy of note, 
in passing, is the absence of any cutaneous manifestation of herpes simplex 
infection in the six cases of primary herpes simplex meningitis. 
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Contrary to the popular belief,’ the spinal fluid sugar may be abnor- 
mally low in cases of LCM.“ Although there was no simultaneous test- 
ing of the blood sugar in these cases, 26 per cent of the spinal fluid sugar 
values in LCM, 9.2 per cent in mumps meningitis, 17 per cent in herpes 
simplex meningitis and 12.5 per cent in leptospiral meningitis were lower 
than might be expected without clinically evident hypoglycemia (table 6). 
In a retrospective study such as this, one should avoid any dogmatic state- 
ment regarding these findings in the absence of knowledge of the prompt- 
ness with which the sugar content was determined after collection of the 
spinal fluid specimen. Nevertheless, assuming that the incidence of falsely 
low sugar determinations should be the same in series of cases of com- 
parable size, the difference between the incidence of abnormally low spinal 
fluid sugar in cases of LCM (19 in 72) and mumps (7 in 76) might be 
expected to occur by chance only once in 140 times (P = .007). There- 
fore, it would appear justified to assume that the occurrence of abnormally 
low spinal fluid sugar values is characteristic of a proportion of cases of 
LCM. 

The spinal fluid cell count may be of considerable aid in differentiating 
cases of aseptic meningitis. Cell counts of 50 to 200 are commonly seen 
in poliomyelitis, but rarely is the cell count in this disease over 500. On 
the other hand, cell counts in the bacterial meningitides are usually over 
1,000 cells per cubic centimeter, and most often of the polymorphonuclear 
variety.” Whereas cell counts in the 650 to 1,500 per cubic centimeter 
range may be due to other agents, if they are predominantly of the lympho- 
cytic type LCM must be seriously considered. Cell counts in the 250 to 
500 per cubic centimeter range, on the other hand, are difficult to interpret. 
In many of the cases of LCM in this series the cell counts fell within this 
range, as did most of the cases of mumps meningitis. Although the mean 
cell counts in herpes simplex meningitis and leptospiral meningitis are lower 
than those in mumps meningitis and LCM, the difference is insufficient to 
be of value in the differential diagnosis of these diseases (table &). 

Several findings are of interest in the series of 79 cases of LCM. 
One is the absence of evident pneumonitis in any of the cases studied. 
That this agent can produce pneumonitis in the infected guinea pig *"' 
and monkey *"* is well known. Indeed, certain cases of human LCM 
infections have been associated with a pneumonitis."*°*°* In one in- 
stance * the virus was isolated from the consolidated lung of a fatal case 
of systemic LCM in which there was no evidence of meningeal disease. 

The relative low incidence of any paralytic manifestations in patients 
with LCM is the common experience; however, two of our 79 displayed 
such phenomena, as did a few of the British cases.°’** Our two patients 
who exhibited muscle paralysis subsequently died. In the majority of 
instances recovery from acute LCM was uncomplicated, without relapse 
and without sequelae. The development of Parkinsonism noted in two 
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of the cases in this series is unusual; whether the manifestations of Parkin- 
sonism were related to the acute central nervous system iilness diagnosed 
as LCM or due to some other etiologic factor cannot be stated. None of 
the patients in this series developed blockage of the spinal fluid drainage 
system, as has been reported by others.*” 

The clinical and laboratory features of mumps infection have been well 
documented elsewhere.’ In most instances in the present group 
of cases the disease was of the uncomplicated aseptic meningitis type. 
Three cases, however, presented findings of the encephalitic form of mumps 
infection. In one instance muscle weakness, dysarthria and transient 
blindness were observed; in another, there were choreiform movements, 
motor signs of an upper motor neurone lesion, and mental delusions; in 
the third there were convulsions, nystagmus, dysphagia and spasticity. In 
no instance was there myelitis, neuritis or any of the rarer manifestations 
of mumps central nervous system disease.** 

The two cases of mumps myocarditis occurring in this series are of 
interest. Wendkos and Noll" were the first to describe electrocardio- 
graphic changes indicative of myocarditis in cases of mumps. Rosenberg 
demonstrated transient electrocardiographic changes in 15.4 per cent of 
104 patients with epidemic parotitis, and showed that the changes usually 
occurred five to 10 days after onset of the mumps. In one of our patients 
the myocarditis was first evident 13 days after the onset of the parotitis 
and six days after the first pulmonary infarct. While the electrocardio- 
graphic changes in this particular patient could have resulted from the 
pulmonary infarction, the histopathologic lesions found in the myocardium 
were probably the result of the recent mumps infection. In the other case, 
electrocardiographic evidence of myocarditis was encountered on the tenth 
day of illness, but these abnormalities had disappeared by the thirteenth day. 

Orchitis occurred in 18 of the 76 males ill with mumps meningitis. 
There was no evident relationship between the onset of the orchitis and 
the onset of parotitis or meningitis. In six of the cases meningitis and 
orchitis occurred in the absence of parotitis. It was not possible to evaluate 
the incidence of pancreatitis in this series of cases. 

The seasonal incidence of LCM and mumps meningitis is shown in figure 
7. There is a sharp rise in the incidence of LCM in the late fall, to a peak 
incidence in December ; thereafter, the number of cases decreases to a fairly 
constant level during the winter and spring months. A seasonal decline is 
noted in the summer to a low in the month of August. A similar seasonal 
incidence for LCM was noted by Armstrong,”’ who related the relative in- 
frequency of LCM in the summer months to the migration of house mice 
into the fields during warm weather, and the rise in incidence in September, 
October, November and December to their return to the house at the onset 
of colder weather. The graph for mumps meningitis closely follows the 
seasonal curve of incidence of mumps parotitis.°” There is a sharp rise in 
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incidence in February and early spring from a seasonal low in late fall and 
early winter. 

The clinical findings in the cases of leptospiral meningitis are essentially 
similar to those present in lymphocytic choriomeningitis and mumps menin- 
gitis. Headache, stiff neck and fever were the most common features. 
Myalgia and malaise, when present, were prominent symptoms. Conjunc- 
tival injection or suffusion was not mentioned as occurring in the majority 
of patients in this series. In no instance was there evidence of significant 
hepatic involvement in this series of cases. There were no sequelae reported 
and no deaths. In four of the patients, possible exposure to leptospirosis 
in lower animals was recorded. One patient had assisted in the vaccination 
of cows at his father-in-law’s farm for two to three weeks before admission. 
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Fic. 7. Seasonal incidence of lymphocytic choriomeningitis and mumps meningitis 


The cows were said to have “tick fever.” In this same time period he had 
also killed and disposed of many rats. The causative organism in his illness 
was Leptospira pomona, which is widespread among swine and cattle in the 
United States.“ A second patient had drunk river water while on a fishing 
trip three weeks prior to onset of his illness; the causative organism in this 
case was Lept. grippotyphosa. ‘The third patient had been working on a 
farm with sick hogs and two weeks prior to the start of his illness had 
extracted a placenta from a cow, although the cow was apparently well. In 
this instance the agent was Lept. pomona. The fourth patient (case 4) 
was a retired veterinary officer in practice in Delaware, where he had treated 
many sick dogs within the month prior to onset of his central nervous system 
illness. Lept. canicola was the infecting organism in this instance. Ten 
of the cases occurred in southern states: Texas, three; Louisiana, three; 
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Tennessee, three, and Virginia, one. The other cases occurred in Delaware 
and Iowa. This series of cases is too small to determine the true seasonal 
incidence ; cases occurred in every month of the year except May, June, July 
and December. 

The incidences of infection with the agents of LCM, mumps, herpes 
simplex and leptospirosis in the present group of sporadic cases of acute 
aseptic meningitis may be considered as reasonably typical of those which 
might be encountered in other large groups of such cases among military 
personnel and their dependents, and veterans within the continental limits 
of the United States. The distribution of infections with these four agents 
in series of cases of aseptic meningitis studied by other authors *°**:® is 
in general agreement with the present findings. However, some variation 
in the incidence is to be anticipated, since there are differences in the methods 
of selection employed, the population groups studied and other factors. This 
is well illustrated by the incidence of mumps infection in the groups of cases 
of aseptic meningitis studied by Enders “ and by ourselves. He found that 
mumps infection accounted for approximately two-thirds of 51 cases of 
aseptic meningitis encountered in pediatric practice in Boston. In general 
terms, it may be stated that the viruses of LCM and mumps are each re- 
sponsible for about 10 per cent of the cases of aseptic meningitis, and that 
the virus of herpes simplex and the leptospires are together responsible for 
another 10 per cent of these cases. The possible role of other known viruses 
in the etiology of the cases which now remain undiagnosed has already been 
discussed. In the present era of widespread administration of antibiotics, 
which are often given at the onset of a febrile illness prior to the establish- 
ment of a specific diagnosis, one must also consider the role of controlled 
bacterial infection in the syndrome of aseptic meningitis. 


SUMMARY 


Eight hundred fifty-four sporadic cases of acute aseptic meningitis 
occurring among military and veteran personnel and their dependents in the 
continental United States in the 11 year period 1941-1952 have been re- 
viewed. Approximately 9 per cent of these cases were caused by infection 
with LCM virus and 12 per cent with mumps virus. Studies since 1950 
on a portion of the patients in this series indicate that the virus of herpes 
simplex was responsible for about 5 per cent and the leptospires for about 
7 per cent of these selected cases. 

The clinical and laboratory features of each of these specific illnesses 
have been presented. 

No specific etiologic agent was incriminated in approximately three 
quarters of the cases of sporadic aseptic meningitis studied. The applica- 
tion of newly developed diagnostic procedures and the more extensive use 
of available diagnostic technics may be expected to reduce the size of this 
undiagnosed group. 
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RELATIONSHIP OF ADIPOSITY TO SERUM CHO- 
LESTEROL AND LIPOPROTEIN LEVELS AND 
THEIR MODIFICATION BY DIETARY 
MEANS * 


By J. Waker, Lt. Colonel, MC, F.A.C.P., 


Fort Sam Houston, Texas 


ATHEROSCLEROSIS is now the leading single cause of death in the United 

States.’ In a study of 1,250 consecutive necropsies on individuals dying 
after 35 years of age, Wilens * found the incidence of general atherosclerosis 
directly proportional to the amount of adipose tissue deposited throughout 
the body. In each decade the obese had the highest incidence of severe 
atherosclerosis and the poorly nourished the lowest. The patients with 
average nutrition had less severe atherosclerosis than the obese, but more 
than the poorly nourished. Numerous insurance studies * *° have indicated 
an increased mortality rate from degenerative cardiovascular disease in over- 
weight individuals and a decrease in those who are underweight. 

Several investigators have pointed out that in certain geographic loca- 
tions, e.g., China,” Okinawa‘ and Costa Rica,” the native population is 
singularly free of atherosclerosis and has low serum cholesterol levels. Most 
authors have attributed this to the low cholesterol and/or low fat content of 
the native diets. However, since both cholesterol and fat are readily formed 
in the human body, and since these populations are in general poorly nour- 
ished, it would seem equally reasonable to attribute the low incidence of 
atherosclerosis to the virtual absence of obesity. 

Since we will be discussing overweight and underweight, let us look 
first at a Metropolitan Life Insurance table purporting to show the ideal 
weight for height of men and women (table 1). These weights approximate 
the average found in adults aged 25 to 30 years. For convenience the table 
is arranged to show height with shoes, and weight of clothed individuals. 
Weights shown are for persons of medium frame. To obtain ideal weights 
for individuals of small frame subtract 5 per cent; for those of large frame, 
add 5 per cent. This, unlike most tables, allows no increase in weight with 
advancing years. Such tables merely reflect the increased incidence of 
obesity with age. As a matter of fact, muscle mass progressively diminishes 
after the age of 25." The body weight therefore should actually be less at 
age 50 than at 25, and this is borne out by mortality figures.” 

It is increasingly evident that in man there is a general correlation be- 
tween the incidence of atherosclerosis and high levels of serum cholesterol. 

* Presented at the Thirty-Fourth Annual Session of the American College of Physicians, 
Atlantic City, New Jersey, April 14, 1953. 


This study was conducted while the author was working in Dr. Samuel A. Levine's 
department at the Peter Bent Brigham Hospital, Boston, Massachusetts. 
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TasLe | 
Ideal Weights for Height for Adults of Medium Frame* 


Weight in Pounds (as ordinarily 


dressed) 

Height (with shoes) Men Women 
5 feet 116 
5 feet 1 inch 118 
5 feet 2 inches 129 121 
5 feet 3 inches 132 124 
5 feet 4 inches 135 128 
5 feet 5 inches 139 131 
5 feet 6 inches 142 135 
5 feet 7 inches 146 139 
5 feet 8 inches 150 142 
5 feet 9 inches 155 146 
5 feet 10 inches 158 150 
5 feet 11 inches 162 153 
6 feet 167 157 
6 feet 1 inch 172 

6 feet 2 inches 178 

6 feet 3 inches 183 


* After “Ideal Weights for Men,” Statistical Bulletin, Metropolitan Life Insurance Com- 
many, 24: 6-8 (June) 1943; and “Ideal Weights for Women,” Statistical Bulletin, Metropolitan 
-ife Insurance Company, 23: 6-8 (Oct.) 1942. 


Dr. Gofman, of the University of California, believes that the Sf 12-20 and 
Sf 20-100 lipoprotein fractions afford a better index of the tendency to 
form atherosclerosis.'” '' In view of the foregoing considerations, it seemed 
desirable to study the relationship between the degree of adiposity and levels 
of serum cholesterol and lipoproteins in a cross section of the American 
populace which presumably ingested a representative American diet. The 
Framingham Heart Program, which has been described elsewhere,’* is 
studying such an adult group. Dr. Donald Love and I selected at random 
the records of 1,000 individuals from this group between the ages of 30 and 
60 years. The age, sex, weight, height, serum cholesterol and Sf 12-20 
level were extracted from each record. All cholesterol determinations were 
done by the laboratory of the Framingham Heart Disease Epidemiology 
Study and all Sf 12-20 determinations were done by the Donner Laboratory 
under the direction of Dr. John Gofman, Berkeley, California. Of the 
group, 465 were males and 535 females. Using Metropolitan Life In- 
surance tables as an index,'’"* the expected normal weight for height was 
recorded and the per cent deviation from normal calculated. Dr. Hugo 
Muench, Professor of Biostatistics at the Harvard School of Public Health, 
then analyzed the data and charted the calculated mean values by sex and 
decade. Figure | indicates that generally the mean cholesterol level in- 
creased with increasing weight. This was more marked for males than for 
females, but generally was of a low degree of significance. Each group 
showed a definite progression with increasing weight except the women 
between 50 and 60 years, in whom the calculated mean value showed no 
change. However, this group of 134 women was hardly a representative 
group in that only eight were underweight, 107 were definitely overweight, 
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FEMALE: WEIGHT DEVIATION versus 
CALCULATED MEAN CHOLESTEROL LEVEL 


MALES: WEIGHT DEVIATION versus 
CALCULATED MEAN CHOLESTEROL LEVEL 


- TOTAL 


CHOLESTEROL MGM % 


CHOLESTEROL MGM % 


“20-0 10 20 30 40 50 29-10" 
PERCENT WEIGHT DEVIATION PERCENT WEIGHT DEVIATION 
Fic. 1. 
* Indicates a statistically significant trend that would occur as a chance observation 


less than once in 20 times. 
** Indicates a statistically highly significant trend that would occur as a chance obser- 
vation less than once in 100 times. 


and the mean serum cholesterol level was high for the entire group. An 
asterisk indicates that the trend of that line is statistically significant and 
would have occurred as a chance observation less than once in 20 times. 
Two asterisks indicate a statistically highly significant trend which would 
occur as a chance observation less than once in 100 times. If there is no 
asterisk, the trend is not statistically significant. Figure 2 indicates that 
there was a much more marked elevation of the mean Sf 12-20 level with 
increasing weight which was statistically significant in each decade. The 
steepness of the lines indicates that this was again more marked for males 
than for females, and coincides with insurance experience that men tolerate 
obesity less well than women. Women of comparable weight showed a 
progressive increase in Sf 12-20 levels with age, while men showed only a 
slight increase. Compared with males of similar age and weight, females 
in the fourth decade had definitely lower levels, while those in the sixth 
decade were higher. This agrees with the clinical observation that men 
get atherosclerosis earlier than women, who rarely manifest it before the 
menopause,'® and suggests they lose this hormonal protection at about that 
time. You will note that underweight individuals have lower levels than 
those of “normal weight.” Similarly, underweight individuals show less 
atherosclerosis at necropsy, and insurance studies indicate that those ap- 
proximately 15 per cent underweight have greatest longevity.* These all 
suggest that current concepts of normal and ideal weight may need revision. 
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However, even by current standards 624 of these 1,000 individuals were 
more than 5 per cent overweight. This may explain why Americans be- 
yond age 45 do not live so long as Europeans.’* An article by Gofman and 
Jones ** on the relationship between obesity and these levels based on a 
study of 241 individuals reported the same general trend but a less marked 
correlation with obesity for both cholesterol and the Sf 12-20 fraction. 
Unlike our study, in which values were correlated with per cent deviation 
from normal weight, their calculations were based on pounds over- or under- 
weight. Twenty pounds over or underweight would have a very different 


FEMALE: WEIGHT DEVIATION versus 
CALCULATED MEAN SF i2-20 LEVEL 
MALE: WEIGHT DEVIATION versus 60 


CALCULATED MEAN SF [2-20 LEVEL 
60 55 
+ TOTAL @@ 
55 50 ae 
= 
4 
o 45 40 
—Qwe 
40 
“20 10 20 30 40 SO 20 -10 10 2c 30 49 
PERCENT WEIGHT DEVIATION PERCENT WEIGHT DEVIATION 
Fic. 2 


* Indicates a statistically significant trend that would occur as a chance observation 
less than once in 20 times. 

** Indicates a statistically highly significant trend that would occur as a chance obser- 
vation less than once in 100 times. 


implication concerning relative leanness or adiposity for a person of five 
feet than for one six feet, two inches in height; therefore, per cent deviation 
from normal would seem to be a more precise manner of defining degree 
of obesity unless all subjects were of identical height. This could well 
explain why we found more significant correlations. 

There is increasing evidence that atherosclerosis is not an inevitable 
concomitant of aging but is, rather, a pathologic process, one that sometimes 
is present in children, yet may be absent even in the aged. Furthermore, 
it appears to be a reversible process. Experimental atherosclerosis in ani- 
mals is readily reversed by altering the dietary factors that produced it." 
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Necropsies on semistarved individuals dying during the siege of Leningrad 
showed much less atherosclerosis than was previously encountered in in- 
dividuals dying at a similar age.’* Wilens noted that, except for calcified 
plaques, obese individuals who died of terminal wasting diseases showed 
much less atherosclerosis than individuals of comparable obesity who main- 
tained their corpulence until the time of death.” 

The finding of a positive relation between obesity and serum cholesterol 
and Sf 12-20 levels immediately posed the question of whether weight re- 
duction would lower these levels. Several workers have reported that low 
cholesterol, low fat diets such as the rice diet are often associated with lower- 
ing of these values.'" However, such diets are bulky and unpalatable, and 
are usually associated with considerable weight loss. In one published study *° 
those on the low cholesterol, low fat diet had an average weight loss of 21 
pounds, while the controls lost no weight. This would cause one to wonder 
if the results achieved were due to the weight loss or to the restriction of fat 
and cholesterol, which, after all, are both readily formed in the body. In 
conjunction with the Department of Nutrition of the Harvard School of 
Public Health, the influence of weight loss upon the serum cholesterol and 
several classes of lipoproteins was investigated in a group of 39 human 
subjects from the Medical Clinics of the Peter Bent Brigham Hospital. 


Stupy 


Of the 39 patients studied, 29 had definite cardiovascular disease, four 
probable cardiovascular disease and six no evident cardiovascular disease. 
At the beginning of the study the group had sustained 26 myocardial in- 
farctions, one had a hemiplegia, one had lost a leg, one had thrombosis of 
the abdominal aorta, 15 had frequent anginal attacks, and 10 were hyper- 
tensive. The youngest patient was 29, the oldest 68. Ten were below 
40 years of age, the remaining 29 above 40. Eleven were females, 28 males. 
No patient with congestive heart failure was included, since his weight would 
be an unsatisfactory index of altered body fat. None was receiving digitalis. 
None received heparin immediately before or during the study. Several 
continued to take nitroglycerin and phenobarbital. All were studied as out- 
patients. Each patient who adhered to the prescribed diet and sustained a 
weight loss in excess of 5 per cent of his normal weight is included in this 
report. The patients’ initial weights varied from “ideal” by Metropolitan 
Life Insurance Tables to 50 per cent above ideal weight. However, only 
a few would be classed as obese at the start of the study. 


Diet 


Because of known cardiovascular disease most patients were on a diet 
low in cholesterol prior to this study. They were asked to continue their 
accustomed diet without weight change while control blood specimens were 
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taken. With the onset of caloric restriction they were given a diet con- 
taining approximately 1,000 calories, with 100 gm. protein, 20 gm. fat, and 
100 gm. carbohydrate; this included the mandatory daily ingestion of two 
eggs to insure an intake of at least 600 mg. cholesterol in addition to that 
usually contained in such a reducing diet. They were thus on a diet con- 
taining more than their accustomed cholesterol intake, and most lost weight 
rapidly enough to ensure the metabolism of considerable endogenous fat. 
During the weight maintenance period that followed, the caloric intake was 
liberalized individually by additions to the carbohydrate and protein com- 
ponents of the diet. Fat and cholesterol intakes were largely unchanged. 


LABORATORY PROCEDURES 


Except for patients who lived long distances from the clinic, two or more 
control determinations were taken prior to starting the dietary regimen. 
Control values represented the average of two or more determinations in 
29 cases and of a single determination in 10 cases. Blood specimens con- 
sisted of 30 ml. blood, the serum of which was extracted and transferred to 
the laboratory of the Harvard School of Public Health on the day blood 
samples were drawn. A determination of total serum cholesterol, Sf 12-20, 
Sf 21-35, and Sf 35-100 lipoprotein, was made on each specimen of serum.* 


TABLE II* 
The Reproducibility of the Laboratory Methods during the Period of This Study 
Standard Error Duplicatest 


Total cholesterol 
Sf 12-20 

Sf 21-35 

Sf 35-100 


* From Am. J. Med. 


t Standard Error of Duplicates = Vix , where K = number of pairs, A = difference be- 


tween duplicate analyses. 


Blood samples were usually obtained three to four hours postprandial and 
were obtained at the same time of day for each patient during the period 
of the study. Serum specimens were usually obtained a week or more apart 
during the control period, at two or three week intervals during the weight 
losing period, and at one to two month intervals after the weight had be- 
come stabilized at its lower level. Duplicate reproducibility of laboratory 
methods was constantly checked during the study and is indicated in table 2. 
RESULTS 

It was not possible to induce all patients to reduce their weight to so- 
called “ideal” levels. The group accomplished and maintained a weight 

* These determinations were done under the supervision of George V. Mann, M.D., 


and Eleanor Y. Lawry, Ph.D., in the Department of Nutrition, Harvard School of Public 
Health 
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Ill 
Serum Lipid of 39 Subjects Who Lost 5 Per Cent or More of Their Desirable Weights* 


Fraction Control Final 


Sf 12-20 
Sf 21-35 
Sf 35-100 
Cholesterol 


* Mg./100 c.c. 
ft Indicates that the change is statistically significant. _ 
t Indicates that the change is statistically highly significant. 


loss varying from seven to 40 pounds, with an average loss of 19 pounds. 
Final weights varied from 14 per cent below to 40 per cent above so-called 
ideal weight. At the time of this tabulation patients had been followed for 
periods of from two to 16 months, with an average of eight months, com- 
prising in all 312 subject months of observation. In each case final values 
represent the average figure of the two most recent serum specimens obtained. 
The rate of weight loss among the 39 subjects varied considerably, with a 
mean value of 1.6 pounds per week during the weight-losing period. Weight 
loss was associated in most subjects with a reduction of all three categories 
of serum lipoproteins. This reduction of lipoproteins was most marked 
for the Sf 35-100 fraction, but was statistically significant for the Sf 12—20 
and 21-35 as well. There was some reduction in cholesterol levels but this 
was not statistically significant. Table 3 indicates mean control and final 


IV 


The Response of the Serum Lipoprotein and Cholesterol Levels in 32 Individuals 
Losing Weight When Grouped According to Initial Sf 12-20 Level 
| Rate of Wt | 
Relative Loss Ss Sf 21-35 Sf 35-100 | Cholesterol 
Weight | Av. Days 9 mg. % mg. % mg. % 
| Losing 


Group 1 Sf 12-20 > 80 mg. % (10 subjects) 


Control 1.16 103.7 | 99.0t 56.2t 120.5t 
Losing 69.6 26.0 28.7 
Maintenance 1.03 65.9 25.8 37.0 


Group II Sf 12-20 50-79 mg. © (12 subjects) 
Control 1.16 112.9 63.9° | 34.3*° | 
Losing 51.5 | 23.8 

Maintenance 1.03 53.0 25.8 | 


Group III Sf 12-20 < 50 mg. % (10 subjects) 


Control | 1.17 
Losing 
Maintenance 1.05 


| 
| 


* Indicates that the change is statistically significant. ; 
t Indicates that the change is statistically highly significant. 


62 48 
34 22 
88 43t 
283 263 
319 
291 
279 
90.2" 209 
46.5 262 
57.3 270 
— — 
97 | 296 ns | | 267 
28.3 169 | 32.7 239 
| 27.8 17.5 | 36.7 231 
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values for the various fractions for the entire 39 patients studied. Twenty- 
nine patients had a sustained lowering of Sf 12-20 levels, while 10 showed 
no change or a slight increase following weight reduction. However, these 
in general had low initial levels. This marked individual variation is in- 
dicated in the following table. At the time of this report 32 subjects had 
accomplished all three phases of the study, i.e., control, losing and main- 
tenance. ‘Table 4 shows them grouped according to their initial Sf 12-20 
level. Those with initially high Sf 12-20 levels showed rather marked 
reduction in all lipoprotein levels, while those whose initial Sf 12-20 was 
low generally showed little reduction in any of the lipid levels. Patients 
with high Sf 12-20 levels tended to show higher values for all other fractions, 
including total cholesterol. While those who started with highest Sf 12-20 
levels showed the greatest lowering with weight loss, they failed to reach 
a common level with the others but tended to maintain their position in rank 
according to the initial levels. Similarly, if grouped according to the initial 
cholesterol level, those with initial values above 300 showed the most marked 
fall of all components, those whose cholesterol started between 250 and 300 


SJ 


O)s;i2-20 

S;2!- 35 

s35-100 

CHOLESTEROL 


0-30 31-60 61-90 91 - 100 >120 
DAYS 
Fic. 3. The change of serum lipid levels as related to rate of weight loss. The data 


are mean values for 25 subjects who had initial Sf 12-20 levels above 50 mg. %. (From 
Am. J. Med.**) 
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DIURESIS 


10 20 2 30 
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Fic. 4. The effect on serum lipids of a high caloric diet low in fat and cholesterol but 
liberal in protein. All charted cholesterol and lipoprotein values represent the means of 
duplicate determinations. (From Am. J. Med.*') 


mg. showed a moderate reduction, and those with initial cholesterol levels 
below 250 generally showed little reduction in any values. The sensitivity 
of the serum lipids to weight loss was thus greater in individuals with high 


initial levels of either serum cholesterol or the Sf 12-20 class of lipoprotein. 
It soon became apparent that rather marked reduction in lipoprotein 
levels often occurred early during the period of weight loss. Figure 3 
shows this in graphic form for the 25 patients who had initial Sf 12-20 levels 
above 50 mg./100 cc. This confirms an earlier report by Walker and 
Wier * that, contrary to popular medical belief, rapid weight loss is usually 
associated with lowering, not elevation, of serum lipid levels. In fact, this 
prompt reduction in lipoprotein levels suggested that negative caloric balance 
depressed these levels independently of weight loss per se. If such a rela- 
tionship of caloric balance to serum lipid levels exists, then positive caloric 
balance would be expected to elevate those levels. To test this hypothesis, 
two normal adult volunteers (Dr. Donald Love and myself) were studied 
during a period of positive caloric balance with weight gain while consuming 
a very low fat, low cholesterol diet which was liberal in protein. After 
measurement on a weight maintenance control period of two weeks, rapid 
force feeding of this same diet was begun. Dr. Love gained 10 pounds in 
11 days, and I gained 11 pounds in only nine days (figure 4). During this 
short period of time we both showed a threefold increase in our Sf 12-20 
levels and an even greater increase in the 35-100 levels. These elevated 
levels fell abruptly on termination of force feeding. Serum cholesterol levels 
showed a more delayed rise, which continued beyond the period of positive 
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caloric balance. To minimize the possibility of error, all determinations 
were done in duplicate in this study. The diets contained less than 15 gm. 
of fat and 50 mg. of cholesterol per day during the period of force feeding, 
so this increase of serum lipids must be attributed to non-fat calories. 

Twenty patients who had achieved a significant weight loss and were 
holding their weight at a constant level while consuming two eggs a day 
were asked to avoid abruptly all eggs and cholesterol-containing foods for 
two months in an effort to evaluate the contribution of the egg lipids. Other 
components of the diet were unchanged. There was no change in the lipo- 
protein levels, but a 20 mg. drop in serum cholesterol. The statisticians 
inform me, however, that this was not a significant change. 

Two subjects died during the period of this study. Each was known 
to have coronary artery disease. Each had accomplished significant weight 
loss—12 and 22 pounds, respectively. One had lowered his serum lipids 
with this regimen and the other had not. Of the 37 living patients, none 
has sustained a myocardial infarction since beginning weight reduction. 
Thirteen of 15 patients suffering from angina have reported significant im- 
provement or disappearance of their angina, but, as we all know, this is a 
difficult symptom to appraise. The hypertensive patients showed an aver- 
age drop of 21 mm. Hg in their systolic pressures and 11 mm. Hg in their 
diastolic. Twenty-five patients had ballistocardiograms before and after 
weight reduction; about half showed apparent improvement of the ballisto- 
cardiographic pattern. 


DiscussION AND SUMMARY 


This study would indicate that there is in general a direct relationship 
between state of nutrition and level of Sf 12-20 lipoprotein and a definite, 
though less marked, correlation with serum cholesterol. This relationship 
is more marked in men than in women. Premenopausal women seem to 
have lower serum cholesterol and Sf 12-20 levels than men of comparable 
age and state of nutrition, or than postmenopausal women. Weight reduc- 
tion without dietary cholesterol restriction was associated with significant 
reduction of the serum Sf 12-20, Sf 21-35 and Sf 35-100 in patients whose 
initial levels were elevated. There was a less significant fall in total serum 
cholesterol levels. It might be argued that the reduced lipid levels were 
due to the decreased dietary fat intake inherent in a weight reduction pro- 
gram. However, if dietary fat elevates serum lipid levels other than through 
its caloric contribution, and there is some evidence that it does,* it must 
exert its effect at a point other than at the metabolic level, such as enhancing 
the absorption and reabsorption of cholesterol in the gut, since during rapid 
weight reduction, when patients were metabolizing large amounts of endo- 
genous fat, lipoprotein levels were often lowest. In some individuals lipo- 
protein levels are extremely sensitive and promptly respond to either positive 
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or negative caloric balance, irrespective of dietary fat or cholesterol. This 
study does not claim conclusively to exclude dietary fat or cholesterol as 
important causal factors in the genesis of atherosclerosis, but it does suggest 
that in humans total caloric intake may be a much more important factor. 
A similar study, in which weight reduction was achieved without reducing 
the dietary fat, would be of extreme interest. If, as seems likely, elevated 
serum lipid levels contribute to the causation of atherosclerosis, then weight 
reduction is a proper treatment for this disease. In our present state of 
knowledge, it is probably the most effective preventive and therapeutic 
measure available. 
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MANAGEMENT OF CEREBRAL VASCULAR 
ACCIDENTS * 


By J. M. Nrevsen, M.D., F.A.C.P., Los Angeles, California 


CEREBRAL vascular accidents are usually thought of as thrombosis, 
hemorrhage and embolism. However, subarachnoid hemorrhage and sub- 
dural hematoma are also vascular accidents. Neoplasms come in for dif- 
ferential diagnosis in many cases. 


I. CEREBRAL THROMBOSIS 


Much has appeared in the literature in the last few years about the 
treatment of cerebral thrombosis, with stellate block or intravenous injection 
of procaine. Let us face clearly that there is no treatment as yet which 
will dissolve a clot in a cerebral blood vessel. It should have been empha- 
sized that the treatment mentioned is for threatened thrombosis. It must 
be given before a thrombosis has actually developed. It so happens that 
thrombosis is often heralded by recognizable signs hours or days before it 
develops. For this reason it is quite possible to institute treatment in time 
in many cases. 

It has gradually come to be realized that when the stage is set by 
arteriosclerotic, rheumatic or syphilitic disease of the cerebral blood vessels, 
the factor precipitating thrombosis is a general lowering of circulatory 
efficiency. For this reason a coronary occlusion may cause a cerebral 
thrombosis, and even a bleeding peptic ulcer or an emotional shock may pre- 
cipitate it. 

Our present knowledge of cerebral circulation has been greatly advanced 
by angiography. It is known that it takes blood four and one-half seconds 
to pass from the internal carotid artery to the jugular vein. Before 
thrombosis occurs in a cerebral artery the circulation slows down con- 
siderably, and this slowing is manifested by paresthesias or mild weakness 
or, perhaps, by visual disturbances. In some instances as many as five or 
six such warnings appear before a clot forms. In one case six episodes of 
hemiplegia occurred in 12 hours before the actual irreversible thrombosis 
developed. It is during this preliminary phase of threatened thrombosis 
that stellate ganglion block or infusion of procaine solution is efficacious. It 
is the too tardy use of the remedies which has created, after a wave of 
optimism, a conviction of futility of the modern management. 

If the patient can be reached within a few hours of the onset of what 
appears to be cerebral thrombosis, the physician should institute one of two 
methods. If he is skilled in a novocain block of the stellate ganglion, he 

* Presented at the Thirty-Fourth Annual Session of the American College of Physicians, 
Atlantic City, New Jersey, April 16, 1953. 
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may utilize that knowledge. The ganglion on the side opposite the hemi- 
plegia is the one to be treated. If the injection is successful, an ipsilateral 
Horner syndrome with ptosis of the upper eyelid and miosis should appear 
in 15 minutes. If the physician is not skilled in the use of stellate block he 
can give, just as effectively, an intravenous infusion of 500 mg. of procaine in 
500 ¢.c. of normal saline in two hours. This treatment is available to any 
practitioner. Either method relieves vasospasm and tends to speed up the 
circulation. As stated, if a clot has formed it does no good, but neither 
does it do any harm. The infusion technic is as good for cerebral embolism 
as for threatened thrombosis, but it is bad for cerebral hemorrhage. 

Many students doubt that spasm of cerebral blood vessels occurs. 
Those who observe angiography do not doubt it. In fact, Villaret and 
Cachera observed spasm through skull windows in dogs. They found that 
injection of embolic material into one branch of a cerebral artery produced 
spasm in the entire artery. Those who do angiography commonly use an 
antispasmodic drug to prevent the complications of vasospasm. 

Before one treats a given patient for threatened cerebral thrombosis one 
should be almost certain of the diagnosis. The following points are of 
considerable help : 

1. Thrombosis occurs during rest, not during physical activity; hence it 
tends to develop at night. 

2. Thrombosis does not happen suddenly, like hemorrhage or em- 
bolism. 

3. In threatened thrombosis the spinal fluid may show at most a few red 
blood cells whereas in intracerebral hemorrhage of any size there is con- 
siderable blood in the fluid. Embolism usually causes at least some blood 
to appear in the fluid. We must concede, however, that at times, because 
of lack of history, thrombosis may seem to appear suddenly, and that a 
hemorrhage well walled off may show no blood in the spinal fluid. It is 
also true that neoplasm at times occludes a blood vessel by pressure, so that 
what appears clinically as a thrombosis may fundamentally be neoplasm. 


II. CereEBRAL EMBOLISM 


Embolism is a sudden affair. If a vessel of any material size is sud- 
denly occluded the patient drops as if shot. Examination will usually reveal 
an auricular fibrillation, cardiac murmur or other source of embolism. In- 
travenous infusion of procaine as outlined above is good treatment for the 
immediate problem, but the source of the embolus overshadows the problem 
of the moment and must have fundamental consideration. 


II]. CerepraL HEMORRHAGE 


Thousands of autopsies on brains at the Los Angeles General Hospital 
have shown that the old concept of a massive hemorrhage from sudden 
blowing out of a large vessel is not common. It is far more common, and 
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the rule in traumatic intracerebral hemorrhage, that a vasomotor paralysis 
occurs first and the hemorrhage is by diapedesis. The gross appearance of 
the two types of hemorrhage is quite different. A massive rupture destroys 
the brain substance as a bomb would, while a hemorrhage by diapedesis 
leaves the structures recognizable and merely infiltrated with blood. 

When an intracerebral hemorrhage occurs and remains localized, with- 
out rupture into the subarachnoid space or into a ventricle, the spinal fluid, 
as stated, may be clear of blood and the pressure may not be greatly in- 
creased. One has focal neurologic signs as though the lesion were a 
neoplasm. This type is favorable for surgical drainage. If the lesion is 
left it becomes a foreign body and may easily cause epilepsy. 

The massive cerebral hemorrhage is so serious a condition, accompanied 
as it usually is by coma, that there is little to be done. The spinal fluid 
is grossly bloody. The patient is placed with head elevated and with an 
ice cap to obtain vasoconstriction. 

Repeated spinal puncture is not performed because it encourages bleed- 
ing. If the patient survives the first 24 hours the prognosis is not hopeless ; 
if he lives 48 hours his chances are good for life but poor for function. 


IV. DiaGnosts AND TREATMENT OF UNRUPTURED Or LEAKING 
CONGENITAL ANEURYSM Or CEREBRAL VESSELS 


Congenital aneurysms of the circle of Willis or congenital malforma- 
tions tend to give symptoms before rupture and a different syndrome after 
leakage or frank break. The anomalies called malformations give symp- 
toms which depend on the anatomic location, and no one syndrome can 
profitably be described. On the other hand, the common saccular aneurysms 
of the circle of Willis tend to cause headaches diagnosed as migraine. 

When one keeps in mind that migraine is a clinical syndrome due to 
spasm or dilatation of a cerebral blood vessel, one realizes that there can be 
many organic causes of migraine, and aneurysm is one. Buerger’s disease, 
rheumatic disease and meningovascular syphilis are others. For this 
reason persistent, recurrent migraine syndromes which remain fairly fixed 
anatomically (i.e., headache always in the same area, or headache associated 
with extraocular palsy ) would arouse suspicion of aneurysm. Angiography 
is then justifiable. 

It is important, however, to keep in mind that, while an angiogram gives 
us a picture and a diagnosis which is highly probable, it has no therapeutic 
value. When it has been shown that aneurysm is present the neurologic 
surgeon has a grave decision to make: Should he attempt to trap it or 
amputate it, or should he do a ligation of the internal carotid artery? That 
decision must be left to him. 

After rupture or leak of an aneurysm the patient presents a different 
syndrome. He is usually taken with a severe localized headache, vomits, 
loses consciousness, or becomes at least stuporous, and then has rigidity of 
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the neck to flexion with preserved mobility on rotation. He likely has an 
extraocular palsy and hence diplopia, and presents the clinical picture of 
meningitis. The spinal fluid is usually under increased pressure and is 
always bloody. If the coma is deep there may be neither nuchal rigidity 
nor a Kernig’s sign. 

Surgeons differ as to time of doing an angiogram. Some want im- 
mediate action; others wait for the clinical picture to quiet down, and make 
the study after 10 days to three weeks. 

When the pictures are available the statements made above hold true: 
one has a picture and a probable diagnosis, but therapy is still to be worked 
out. 

We have already been confronted with “the red herring aneurysm,” i.e., 
an aneurysm which has nothing to do with the headache. I have seen 
operations done for aneurysm when the cause of the pain was glaucoma. | 
have also seen it done when the essential difficulty was temporal arteritis, 
when it was tic douloureux, or when a tumor was present. 


V. SuppurAL HEMATOMA 


The classic syndrome of subdural hematoma embodied a history of 
trauma, immediate loss of consciousness but with apparent recovery, subse- 
quent development of headache, progressive stupor, an ipsilaterally dilated 
and poorly reactive pupil, hemiplegia, and signs of increased intracranial 
pressure. Each of these elements needs separate evaluation. 

The trauma necessary to cause subdural hemorrhage varies tremendously. 
In the inebriate, a class peculiarly subject to this type-of hemorrhage, a 
history is rarely obtainable. The patient is simply found stuporous or para- 
lyzed after an argument often said to have been friendly. In any case, the 
trauma need be only slight. Scientific papers have even appeared on the 
subject of nontraumatic subdural hematoma. One might expect to rely on 
physical signs of trauma, but many cases appear a week or more after the 
episode, when ecchymoses have disappeared. Even when history or evi- 
dence of trauma is available, one cannot be certain that the trauma is etio- 
logic; the patient may have had a cerebral hemorrhage and have injured 
his head in falling. 

The next item to be analyzed is that of the state of consciousness. In 
the classic teaching one assumes that the blow causes initial coma, that the 
patient recovers from that state and loses consciousness again because of 
the subdural bleeding and its pressure on the brain. As explained in the 
paragraph above, the initial coma may be absent and the patient be brought 
under observation in the stage of progressive stupor. I have seen such 
patients sent to State hospitals as mentally ill, or arrested and jailed until 
coma was complete. By the time coma is present a physician can usually 
obtain signs leading to a diagnosis. 

There is nothing characteristic about the headache of subdural hematoma 


ow 
A 
ws 
f 
/ 


MANAGEMENT OF CEREBRAL VASCULAR ACCIDENTS 721 


except that it is severe and steady, and is usually localized to the side affected. 
When one is attempting to differentiate intracerebral hemorrhage the char- 
acter of the headache offers little help. 

The pupils in the classic case are highly characteristic. The one on the 
side of the hemorrhage is initially smaller while the third nerve is irritated, 
later larger when the nerve is paralyzed. Between these two periods the 
pupils are equal. The important element of pupillary findings, therefore, is 
reactivity to light. Regardless of size, the affected pupil reacts poorly if 
at all. 

The hemiplegia due to subdural hematoma differs from that due to intra- 
cerebral hemorrhage or thrombosis by being spastic initially and remaining 
so. Incidentally, it is often ipsilateral to the poorly reacting pupil because 
the brain accommodates to the subdural hemorrhage by shifting across the 
midline. The cerebral peduncle of the opposite side thus impinges on the 
edge of the tentorium cerebelli and, by pressure, affects the peduncular fibers 
before they cross. At any rate, the hemiplegia of intracerebral hemorrhage, 
thrombosis or embolism is immediately flaccid and becomes spastic after 
many days. 

The signs of increased intracranial pressure may be characteristic but 
they often fail. In the first place, it takes time for choking of the optic 
discs to occur ; secondly, the spinal fluid pressure cannot be relied upon, as it 
is at times diminished, often normal. These variations are due to pressure 
on the brain stem. 

On the other hand, much can be learned from the chemical characteristics 
of the spinal fluid. In subdural hematoma it is often pink because of injury 
to the arachnoid. If it is colored the fluid should be centrifuged. Crenation 
of the red cells and xanthochromia indicate that at least a day has elapsed 
since the onset of the hemorrhage. One must remember that the fluid may 
be clear and normal. 

A roentgenogram of the head is usually valuable because most of the 
patients are old enough to have calcified pineal glands, and thus displacement 
from the midline may be determined. 

From this description it must be obvious that, dependent alone on the 
classic clinical syndrome, one would often overlook a subdural hematoma. 
Yet it is one with good prognosis if properly diagnosed and treated. In 
good hands, trephine holes for diagnostic purposes do no harm and will 
lead to a cure if diagnostically positive. 

Because of the difficulties of diagnosis the present-day approach to the 
problem of hemiplegia with coma or with unreliable or unknown history is 
as follows: 

One makes a good general physical examination, a neurologic examina- 
tion and a laboratory study. <A few hours after this is completed, diabetes 
or hypoglycemic coma is proved or excluded, the spinal fluid characteristics 
are known, the pupillary reactions are determined, and it is clear whether 
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the hemiplegia is flaccid or spastic. Now, assuming that some sort of 
cerebral vascular accident is the cause of the coma and that the condition of 
the cardiovascular system is compatible with hemorrhage, thrombosis or 
embolism, one must still consider subdural hematoma. If the spinal fluid 
is slightly pink the question of xanthochromia is important for, if the centri- 
fuged supernatant fluid is clear, one has an acute condition, while if it is 
xanthochromic there was trouble before the loss of consciousness. A pink 
color without crenated red cells in the spinal fluid is compatible with hemor- 
rhage, embolism or subdural hematoma, because the arachnoid may be 
slightly broken. 

Under such circumstances one may proceed with an angiogram or with 
trephining to exclude or demonstrate a subdural hematoma. In good hands 
the burr hole procedure is less dangerous than the angiogram and will result 
in a cure if the hematoma is found, whereas the angiogram is more formi- 
dable and provides only a diagnosis. If the burr holes (one on each side) 
show no evidence of hematoma and no source of embolism can be discovered, 
one can proceed to treat for cerebral hemorrhage. 

Accurate localization of an intracerebral hemorrhage, of a type amenable 
to surgical intervention, is almost impossible while the patient is in coma. 
Therefore, one delays until the case is studied further. 

If the findings are such as to indicate cerebral thrombosis (clear spinal 
fluid), one can proceed with angiogram, but greater benefit is apt to accrue 
from intravenous procaine (500 mg. in 500 c.c. of saline) infused in two 
hours. While a stellate block in experienced hands is equally efficacious, 
the procaine method is available to any practitioner. 
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THE TREATMENT OF HEMOCHROMATOSIS BY 
MASSIVE VENESECTION * 


By W. D. Davis, Jr., M.D., F.A.C.P., and W. R. Arrowsmitu, M.D., 
New Orleans, Louisiana 


HEMOCHROMATOSIS is a rare disease characterized clinically by the triad 
of cirrhosis, diabetes and bronzing of the skin. The pathologic picture is 
one of massive accumulation of iron pigment throughout the tissues, with 
particular concentration in the epithelial glands and especially the liver and 
pancreas.’ The lymph nodes, heart, adrenals and testes are also frequently 
involved. ‘The clinical course and gross and microscopic pathologic char- 
acteristics are well known. 

The etiology and pathologic physiology are far less factually established, 
although recent investigations have yielded fairly convincing evidence as 
to its pathogenesis. Contrary to earlier conclusions,’ there is now sound evi- 
dence that in hemochromatosis the serum iron is elevated, with a diminution 


and relative saturation of the total iron binding capacity of the plasma.*'* 
There is also strong evidence that iron absorption is greater than normal,° 
a fact which has been attributed to failure or improper operation of the 


duodenal mucosal blocking mechanism. It is also well established that 
human beings have no active mechanism for the excretion of iron,’ and 
that other than through bleeding only extremely small amounts (about 0.5 
mg. per day) are lost by exfoliation of various cells and loss of tissue. 
Thus, over the years a slowly increasing load of iron saturates the iron 
depots and eventually most of the body tissues. Such an accumulation may 
occur in several different situations, a possible classification of which is: 


I. Hemochromatosis associated with anemia. 
A. Increased iron absorption associated with anemia. 
1. Potentiated by transfusion. 
2. Potentiated by massive oral or intravenous administration 
of iron. 


B. Exogenous—pure. 
1. Transfusion. 
2. Intravenous administration of iron. 


* Presented at the Thirty-Fourth Annual Session of the American College of Physicians, 
Atlantic City, New Jersey, April 16, 1953. 

From the Departments of Internal Medicine, Ochsner Clinic and Tulane University of 
Louisiana School of Medicine, New Orleans. 
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II. Hemochromatosis with normal hematopoiesis (failure of iron re- 
jection ). 
A. Idiopathic or congenital (American). 
1. Familial? 
Cytosiderosis of Gillman. 
C. Experimental hemochromatosis. 


III. Other? 


In exogenous hemochromatosis failure of the mucosal block is replaced 
by a breakdown of transfused erythrocytes and perhaps augmented by a 
compensation mechanism resulting from the type or degree of anemia 
present. These mechanisms may be all important, as in Cooley’s anemia, 
in which extensive deposition of pigment may occur in the absence of 
transfusion." More recently, extensive intravenous administration of iron 
has provided another possible means of production of exogenous hemochro- 
matosis, as has massive oral iron therapy in susceptible patients."’ In the 
exogenous form the initial pattern of distribution of the stored iron differs 
from that of the other varieties in that in true hemochromatosis the liver and 
pancreas are the sites of primary deposition, whereas in exogenous hemo- 
chromatosis the elements of the reticuloendothelial system are first filled.** “* 
As these conditions progress, however, this difference tends to be obliterated, 
and it is questionable whether this represents a fundamental pathogenetic 
difference." ** In the special type of hemochromatosis, cytosiderosis of 
Gillman,'*** the protective mechanism seems upset by the ingestion of a 
grossly deficient diet, of which at least one important missing element is 
phosphorus,’ while an unusually large quantity (150 mg./day) of iron is 
ingested.’ This combination represents an ideal situation for the simul- 
taneous development of hemosiderosis and nutritional cirrhosis, or African 
hemochromatosis. 

Which individual mechanism or combination of mechanisms is opera- 
tive in the usual case of hemochromatosis seen in this country is questionable. 
Althausen and co-workers '* and Marble and Bailey '*’ were unable to in- 
criminate any of these mechanisms in a significant proportion of their series 
of cases. A further promising avenue of investigation, however, may be 
open after completion of additional studies of the increased iron absorption 
resulting from dietary supplements of methionine, cystine and glutamic acid.” 
Most of these patients, however, seem to have normal hematopoietic systems, 
in contrast to the exogenous group with refractory anemia. In view of the 
apparent lack of an excretory mechanism for iron in the normal human being, 
phlebotomy has seemed a rational method of approach in an attempt to 
mobilize the tremendous burden of tissue iron in hemochromatosis. 

Though unsuccessfully tried in one patient in 1942,” and suggested in 
the literature in 1948,*' massive phlebotomy was begun independently in 
New Orleans *** and Boston’ six and five years ago, respectively, and 
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has produced interesting and encouraging results. After some modifications 
of the initial procedures, the following therapeutic program has been adopted 
by us. 

Initial bleedings in 500 ml. quantities daily are done to reduce the 
hemoglobin level to 10.5 to 11.5 gm./100 ml. and the hematocrit to about 
35 per cent. Cells and plasma are separated and the plasma is replaced after 
each second bleeding. Thereafter, venesection is done at intervals of four 
to eight days, depending on the frequency needed to keep the hemoglobin at 
10.5 to 11.5 gm./100 ml. Plasma is re-infused at the time of the next 
phlebotomy. The patient is given the usual nutritious diet for hepatic 
disease, containing 500 gm. of carbohydrates, 200 gm. of proteins, and as 
much fat as is required to make it palatable, usually about 150 gm., with 
supplements of Brewer's yeast powder, one-half ounce three times daily, and 
one shotgun therapeutic vitamin capsule daily. Insulin is used as indicated 
in those with diabetes, and an aluminum hydroxide gel is given to prevent 
decline in the pH of the gastrointestinal tract, in order to assure that most 
of the iron in the intestine is in the ferric instead of the ferrous state. Ade- 
quate amounts of phosphorus are automatically included in the high protein 
content of the diet. 

In all patients treated the diagnosis was established by liver biopsy, and 
whenever possible serial biopsy studies were done.**** It must be ad- 
mitted, however, that in hemochromatosis needle biopsy is somewhat more 
difficult and rather frequently more painful than usual because of the ex- 
tremely hard and resistive quality of the hepatic tissue. 

Results so far have been encouraging. Of 10 patients with hemochro- 
matosis seen since 1945, six have been adjudged suitable for trial bleeding 
(table 1). Of this group, one died of primary carcinoma of the liver 
shortly after treatment was started, and one, treated gingerly because of 
concomitant weakness and congestive heart failure, has had treatment too 
recently for evaluation. Four have had initial favorable responses. One of 
these, however, has been uncooperative because he has true chronic alcohol- 
ism, and he honestly believes that there is no reason to worry about removing 
blood every week to cure hemochromatosis when the alcoholism is as yet an 
insoluble problem. Of the four patients deemed unsuitable for venesection, 
one had primary carcinoma of the liver, one carcinoma of the prostate, and 
two severe anemia. It is now believed that one of the latter (with true 
pernicious anemia, who responded to liver injections) should be treated, but 
efforts to locate him have been unsuccessful. The other was tentatively 
tested but did not demonstrate adequate hemoglobin regeneration. 

Of initial interest and the cause of early enthusiasm was the remarkable 
tolerance of these patients for bleeding (table 2). In our experience, as a 
rule there was complete rebuilding of 2,000 to 2,500 ml. of blood in three 
weeks for periods of one to two years, or until iron stores had begun to be 
depleted. Our most enthusiastic patient had himself bled of 18 L. of blood 
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in 17 weeks with only a slight decrease in hemoglobin and no change in red 
cell count and hematocrit! Howard and Watson’s patient * had venesec- 
tions of 96,400 c.c. in a little less than four years and tolerated removal of 
1,200 to 1,300 c.c. at a time without difficulty. Despite the massive drain 


Tasie I 


Résumé of 10 Patients with Hemochromatosis Proved by Biopsy Seen since 1945. All 
were bled exc pape two with anemia and two with incurable carcinoma. 


Serial 


Sex | Date Started Biopsy Biopsy Results 


F. | 3/23/47 Yes Yes Spectacular subjective improve- 
ment. Complexion lighter. Liver 
Decreased | size about same. BSP, prothrom- 
iron in bin, B. W., fasting blood sugar all 
sections improved. Discontinued 2/13/49. 
Local doctor 2/30/52. Feels well 
except for some indigestion. 


11/21/48 Yes Pronounced subjective improve- 
ment: able to care for plantation, 
Decreased | complexion lighter, liver smaller 
iron in and softer. BSP, prothrombin, 
sections fasting blood sugar all improved. 
BSP later showed regression and 
improvement related to alcohol in- 
take. Insulin requirement less. 
Well in August, 1952. 


11/26/49 : Yes Apparently well. Works full day 
with no fatigue, whereas previously 
Disappear- | incapacitated. Liver tests and 
ance of fasting blood sugar normal. Liver 
iron from | normal size and consistency; com- 
sections lexion normal. Last heard from 
March, 1953. 


Refused Initial improvement in well being 
and diabetes. Reluctant to con- 
tinue because of alcoholism. 
Rebellious in 1953.* 


6/30/51 | Yes Yes ‘Initial improvement. Wt. gain a 
(Mayo Cancerous | lb. Complexion lighter. Ascites. 

Clinic) Jan., 1952, downward, died 

5/26/52, primary carcinoma liver. 


11/9/52 Seve sre psychic overlay. Followed 
insufficiently for opinion as yet. 


Not done N Primary carcinoma of liver. 
Not dene, i N Macrocytic anemia whic h re- 
sponded to liver injections. Lost. 


Not ne Yes ) Carcinoma prostate. 
(Surgical) 
4/12/52 | Yes N Macrocytic anemia. Little hem- 
Discon- atopoietic response to bleeding. 
tinued 


* Has since started treatment again. 
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PL. | ss | M. 
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Taste II 


Quantity of Blood Removed and Length of Follow-Up of Five Patients with 
Hemochromatosis Treated by Massive Bleeding 


Bleeding (L.) Time (Mo.) Iron (Gm.) Follow-up (Years) 


| 

| 40 
40 

| 51 

| 


*R. B. 
M. U. 


8 
103 


* Includes phlebotomies done only in New Orleans. Additional ones were done at home. 
t Case of Howard and Watson, * who kindly furnished data. 


on protein stores that this represents, no trouble from hypoproteinemia was 
encountered. On the contrary, in each case except one, increase in serum 
albumin and total protein levels occurred. The exception was the first 
patient treated, a diminutive elderly lady who simply would not eat her full 
diet (figure 1). 

Subjective improvement was noted within a few weeks after treatment 
was begun. Patients said they felt better for the first few days after being 
bled than after the blood picture had rebounded. Further subjective im- 
provement, manifested by a feeling of greater strength, ability to work and 
greater endurance, was routinely reported. As an example, one * of the 
patients,” an osteopath who was formerly unable to work at all, now works 
12 to 14 hours a day and delivers about 60 babies a month. Another pa- 


mee. | 6 12 18 36 72 


Fic. 1. Serum protein levels in patients bled for hemochromatosis. Note the higher 
levels of total protein and albumin toward end of bleeding. 


* Case previously reported in detail. 


Patient 
PS. 22 20 6 
*A. W. 16 20 5 
21 26 4 
4 ? 1 
54 52 | 5 
6 Serum Protein 
5 Levels of potient 
O Serum Albumin 
3 Serum Globulin 
2 
mos} | 4 9 
zs5 
4 AW. 42™. 
3 
2 
' 
mos! 18 4 
6 
5 
a PS. 67F 
3 
2 
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Fic. 2. Photomicrograph of serial liver biopsies from case A. W. (x 80—H. & E. 
stain). A. Before phlebotomy, showing severe hemosiderosis, mild fatty infiltration, moder- 
ate inflammation and necrosis. 
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Fic. 2. B. After removal of about 25 gm. of iron from the system by phlebotomy, show- 
ing slight residual hemosiderosis, no fat, no inflammation, no necrosis. There is also 
evidence of acute regeneration. 


| 
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tient,* owner of a cotton plantation, begins his day regularly at five o’clock 
in the morning, covers the entire plantation on horseback, and is chagrined 
because he gets tired by five o'clock in the afternoon. 

Objective evidence of improvement has also been exhibited. In the two 
patients who were bled sufficiently to mobilize most of the tissue iron, a 
remarkable decrease in the size and consistency of the liver was noted. 
Serial liver biopsies in three instances demonstrated pronounced diminution 
and, in one case, complete disappearance of hemosiderin from the liver 
(figure 2). In all patients, including the one who died of carcinoma of the 
liver, the complexion became lighter. Those patients with abnormal liver 


© 2 4 6 20 22 


| 


BSP retention 


ABNORMAL LIVER TESTS 


Fic. 3. Abnormal liver function tests in patients bled for hemochromatosis. The 
improvement is quite steady except in case A. W., who continued heavy drinking in 
occasional spells. These were associated with the rise in bromsulfalein retention. 


function (figure 3) and those with diabetes exhibited improvement in the 
status of both (figure 4). The single patient with an abnormal electro- 
cardiogram showed improvement in this abnormality after the first year, 
but he has since had progressive changes considered to be due to ordinary 
coronary arteriosclerosis rather than hemochromatosis, although this is not 
definitely known. 

Our experience has been corroborated elsewhere, according to informa- 
tion kindly furnished by others interested in this problem (table 3). Finch 
and Finch * closely observed for three to five years five patients who had had 


* Case previously reported in detail. 
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14 


BLOOD SUGAR 


FASTING 


Biood suger 
Reguler irsulin 
Protomine zinc insulin — 


STATUS OF DIABETES 


Fic. 4. Status of diabetes in the two diabetic patients. There was progressive im- 
provement in both. In case A. W. the dotted line represents dose of protamine zinc insulin 
and the solid line, regular insulin. 
weekly phlebotomies for periods ranging from one to four years. All are 
doing well and none has manifested evidence of deterioration of either 
diabetes or liver function. They also mentioned approximately 15 other 
patients under treatment by various physicians in Boston for periods of 
from a few months to three to four years, of whom all appeared to be able 
to mobilize tissue iron rapidly for hematopoiesis, none has become incapaci- 
tated, and several have shown rather striking improvement in terms of liver 
function, sense of well being and loss of skin pigmentation. 

In another patient from Boston, severe ascites and edema developed 
after five phlebotomies of 500 c.c. Since then he has slowly improved under 
a good hepatic therapeutic regimen, but the phlebotomies obviously did not 
help him. In reviewing his slides, however, Finch questioned whether the 
patient had had true hemochromatosis. 


III 
Results of Massive Bleeding in 30 Collected Cases of Hemochromatosis 


Source Good Results Follow-up (Years) 


Finch and Finch 5 3to5 
Finch (patients treated by 
others) 15 months to 4 
Howard and Watson 1 6 
Anzinger 1 1 
Gitlow and Beyers 1 initially 
Authors + 1 to6 
Verified cases 12 


Total (All cases) 27 


150 
100 GPR 47M. 
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Howard and Watson's patient, a physician who has recorded his own 
experience and whose case is to be reported by them, also exhibited prompt 
symptomatic improvement, loss of cutaneous pigmentation and apparent 
decrease in the size of the liver. As in our patient, his serum albumin level 
increased during the period of phlebotomy despite the fact that no effort 
was made to return plasma to the circulation. Anzinger ” also recently 
started treating a patient in Springfield, Ohio, who to date is improving. 
Beyers and Gitlow * treated at least one patient with similar results as far 
as blood regeneration is concerned, but further information concerning their 
studies has not been available to us. 

Collection of these results (table 3) reveals that 12 of the 15 care- 
fully followed patients have been able to mobilize tissue iron in response to 
phlebotomy, and 15 other patients have presumably also responded well, 
although we have not been able to secure detailed information concerning 
them. That those patients who are able to tolerate phlebotomy are im- 
proved initially seems established. Whether they are permanently benefited 
and their lives prolonged is as yet unsure, but seems likely. 


CoMMENT 


There has been some controversy concerning the prognosis in hemochro- 
matosis. According to Sheldon,’ the average duration of life is 18 months 
after diagnosis, whereas Eusterman™ estimated the average length of life 


after the onset of glycosuria to be about one year. Others, however, were 
not so pessimistic. Particularly after general use of insulin in the manage- 
ment of diabetes, the prognosis has seemed brighter.**** Patients still, 
however, eventually slipped downhill and died of hepatic coma, primary 
carcinoma of the liver or bleeding from ruptured esophageal varices. In- 
troduction of the rational dietary management of hepatic disease has pro- 
vided additional help but failed to halt the slowly progressive, downward 
course of the disease. Whether removal of the excess iron in the tissues 
will do more than convert their disease into simple cirrhosis or cirrhosis 
with diabetes, which perhaps can be definitely stabilized, must await fur- 
ther observation. 

The question of whether the actual presence of excess quantities of iron 
in the tissues is damaging in itself has also been controversial. A negative 
opinion has been based chiefly on inability to produce experimentally cir- 
rhosis or fibrosis of the pancreas by iron injection.*’ The presence of pig- 
ment in organs which seem to function normally has also been advanced as 
evidence in favor of this view.“ Conversely, the tissues with the highest 
content of iron are the ones usually involved in the production of the mani- 
festations of hemochromatosis. Thus, in the pancreas the iron content may 
be 100 times normal, in the liver 50 times normal, in the heart 13 times 
normal. In addition, the greater frequency of primary carcinoma of the 
liver in hemochromatosis than in cirrhosis (according to Warren and 
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Drake,** 18.9 per cent as opposed to 4.4 per cent) suggests an additional 
damaging effect of the iron pigment. Further, the rather spectacular clinical 
improvement of the patients in the group herein presented also suggests 
a definite deleterious effect of excessive iron stores in the tissues. 

Therapy by repeated massive phlebotomies is limited to patients with 
hemochromatosis who have intact hematopoietic systems and are in suf- 
ficiently good physical condition to tolerate the bleeding. An additional dis- 
advantage is the burdensome nature of repeated phlebotomies—so much so 
that it is difficult or impossible to persuade some of the patients to undertake 
or continue the treatment. 

The applicability of the treatment to early cases of hemochromatosis, 
manifesting perhaps only hemosiderosis, and the relationship of these cases 
to minor degrees of hemosiderosis frequently seen in cirrhosis and to the 
elevation of serum iron seen in cirrhosis and hepatitis, must await a clear 
pathogenetic and pathophysiologic definition of hemochromatosis and reliable 
criteria for early diagnosis. 

SUMMARY 


Of 15 patients with hemochromatosis, including six personal and nine 
collected cases, 12 showed satisfactory responses to prolonged repeated bleed- 
ings. They exhibited remarkable ability to regenerate hemoglobin, mobiliz- 
ing the tremendous load of excessive stored iron in doing so, and showed 
both subjective and objective improvement. One patient was unable to 


tolerate the procedure because of the development of ascites and edema, but 
so far no other untoward effects have been noted. The distinct impression 
has been obtained that these patients will have longer and more productive 
lives as a result of bleeding, but prolonged and carefully controlled observa- 
tions will be necessary to establish this point. 
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INTRA-ARTICULAR HYDROCORTISONE IN THE 
TREATMENT OF ARTHRITIS * 


By Josepn L. M.D., F.A.C.P., Philadelphia, Pennsylvania 


For many years physicians have attempted to suppress arthritic inflam- 
mation by injecting petrolatum, iodized oil, lactic acid, procaine or anti- 
biotics directly into the affected synovial space." Dr. George Thorn * was 
the first to inject compound F of Kendall (now called hydrocortisone) into 
an arthritic knee joint. However, as luck would have it, not only did the 
treated joint improve but the general condition of his patient also improved 
the next day. This made him assume that the particular patient was ex- 
tremely sensitive to the systemic action of the hormone, and the profound 
local anti-inflammatory effect of small doses of hydrocortisone was thus 
obscured. 

Having had the audacity, as internists, to aspirate many joints over a 
period of some years in an effort to learn more of the physiology and 
dynamic pathology of joint disease," we naturally assayed the effects of 
cortisone injected directly into the diseased joints themselves. The effect 
of cortisone thus used, however, was disappointingly inconsistent, short 
lived and minimal. When hydrocortisone became available, however, and 
the experiments were repeated substituting this hormone, a fairly consistent 
and usually quite marked amelioration of joint inflammation was noted.‘ 
The beneficial effect from a single injection of the hormone often persisted 
for several weeks. Of even greater significance, however, was the fact that 
local amelioration was possible without any appreciable systemic hormonal 
effects. 

These encouraging early results were later confirmed by others,” *” 
and soon led us to the extensive clinical assay of intra-articular hydrocorti- 
sone reported here. Not only was it essential to be certain that the intra- 
synovial hormone injections actually produced a fairly lasting local ameliorat- 
ing effect on arthritic inflammation, but also to detect adverse effects or 
even dangers, and to observe the effects of repeated injections into the same 
joint over protracted periods of time. 

Since January, 1951, we have injected hydrocortisone into the inflamed 
joints, bursae or tendon sheaths of 852 patients a total of 8,693 injections. 
Only the generous amounts of hydrocortisone supplied by the manufacturer, 


* Presented at the Thirty-Fourth Annual Session of the American College of Physicians, 
Atlantic City, New Jersey, April 17, 1953. 
2 whe a the Arthritis Section, Department of Medicine, Hospital of the University of 
ennsylvania. 
Supported by grants from the Helon Augusta Parkhill Foundation, from Merck and Co., 
Inc., and from the National Institute of Arthritis and Metabolic Diseases, United States 
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a simplified technic of joint injection, an abundant supply of arthritic pa- 
tients at the Hospital of the University of Pennsylvania, and a large and 
diligent clinic staff have made this large series possible. 


TECHNIC 


Ordinary aseptic precautions, without the use of drapes or rubber gloves, 
have been used throughout. Local anesthesia was seldom necessary once 
the operator became familiar with the technic for aspirating each specific 
joint. It was found that the aspirating needle could be quickly, easily and 
relatively painlessly inserted into the synovial cavity of the knee, ankle, wrist, 
hip or other joint that was the major site of the arthritis. The dose of 
25 mg. (more or less) of hydrocortisone suspension was injected without 
force, after excess synovial fluid had been aspirated. 

For hydrocortisone to be effective locally, it is imperative that it be 
injected into the synovial space, where it can bathe the entire inflamed sur- 
face. Many of the failures have resulted from improper placet..:nt of the 
hormone suspension—near the joint space, but not into it. 

Detailed descriptions of technic for injection of the various joints have 
appeared elsewhere,’ so only a brief recapitulation is given here. The knee 
joint (figure 1) is easily injected from the medial side, just dorsal to the 
patella. The ankle (figure 2A) is most readily aspirated from an antero- 


medial approach. The elbow (figure 3A) is usually injected laterally, the 
shoulder (figure 4) anteriorly, the wrist (figure 5) and finger joints (figure 
6) dorsally, and the hip (figure 7) from an anterolateral approach. Of 


Fic. 1A. Injection of hydrocortisone into left knee. Needle is inserted medially to patella, 
pointed slightly posteriorly to slide between patella and patellar groove of femur. 
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Fic. 1B. X-ray showing needle in place in left knee for injection. 


the peripheral joints the hip is the most difficult to inject, because of its 
depth below the body surface. Spinal joints have been almost impossible 


to inject because of their anatomic structure and the large mass of overlying 
muscles. 


RESULTS 


As with any treatment in clinical medicine, this local use of hydrocorti- 
sone does not produce relief of symptoms and signs in all cases. The mode 
of action of hydrocortisone is still unknown. Recent experiments in our 
laboratory * have shown that the injected microcrystals of hydrocortisone 
disappear quickly (within two hours) from the synovial fluid and are ab- 
sorbed and retained by the lining cells of the synovial membrane. Details 
of this study will be forthcoming in a subsequent report. 

In classifying results of individual injections, we have had considerable 
difficulty because of wide variation in response. 

The results after injection have ranged from no improvement, or even 
temporary increase in inflammation, all the way to complete amelioration 
which has persisted for over two years. These are the extremes, and over 
85 per cent of the 8,693 intra-articular injections were “successful” in that 
they were followed by demonstrable local improvement persisting for 
from three days to many weeks, with gradual relapse of the local inflamma- 
tion to its pretreatment state. Repeated injections into the same joint at 
varying intervals reproduced, or sometimes even exceeded, the degree and 
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Fic. 2A. Injection of hydrocortisone into the left ankle. Needle is inserted from antero- 
medial surface just above level of tip of internal malleolus to depth of about 4 cm. 


Fic. 2B. X-ray showing needle in place for injection into ankle. 
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Fic. 3A. Injection of hydrocortisone into left elbow joint. Needle is inserted parallel to 
and just lateral to olecranon. 


Fic. 3B. X-ray photograph showing needle in place for injection into left elbow. 
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Fic. 4. Injection of hydrocortisone into the left shoulder joint. The needle is inserted from 
the anterior aspect just below the tip of the coracoid process to a depth of about 4 cm. 


duration of the initial alleviation. Occasional loss of beneficial effect after 
succeeding injections was encountered also, but in less than 5 per cent of 
cases. 

We have therefore arbitrarily classified as successful those injections 
which produced unequivocal improvement in symptoms and signs in the 
injected joint which persisted a minimum of three days. If improvement 
continued in a given case after one or a series of injections throughout the 


Fic. 5. Injection of hydrocortisone into right wrist. A one inch, 22 gauge needle is inserted 
from dorsal aspect, just distal to the distal end of the radius, to a depth of about 2 cm. 


* 
b>. 
reg 
| 
4 
a 


INTRA-ARTICULAR HYDROCORTISONE FOR ARTHRITIS 741 


study period, this was designated a “successful” case. Case failures included 
all those in whom the benefit was inconsistent or was insufficient in degree 
or duration to appear of practical value in treatment. 

A summary of the results of the injections is presented in table 1. It 
will be noted that many more knees were injected than any other joints, 
and that the results in the knees were better than in the other joints. The 


Fic. 6. Injection of hydrocortisone into third metacarpophalangeal joint. A one inch, 
24 gauge needle is used. 


Fic. 7. Injection of hydrocortisone into left hip joint. Needle is inserted from anterior 
aspect at a point where vertical line from anterior superior spine of ilium and horizontal line 
from trochanter cross. A two inch 20 gauge needle is inserted slightly medially to a depth 
of about 6 to 7 cm. 
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knee is the largest and most accessible joint, and is most frequently dis- 
abling. Generally, the more difficult the joint to aspirate and inject, the 
poorer the results. This is correspondingly true with other synovial and 
serous cavities. 

Successive re-injections have been carried out when symptoms recurred. 
We have re-injected a single joint as many as 47 times during the study 
period. Intrasynovial hydrocortisone therapy has been employed in a wide 
variety of rheumatic conditions, as noted in table 2. Successful results in 
these diverse conditions demonstrate the nonspecific nature of the alleviating 
action. Although most of the cases were rheumatoid arthritis or osteo- 
arthritis, there were 63 cases of traumatic arthritis or tenosynovitis, 45 of 
bursitis, 21 of acute gouty arthritis, six of lupus erythematosus in which 
there was involvement of joints or serous membranes, three of periarteritis 


TaBLe I 
Analysis of Results from Intrasynovial Hydrocortisone 


Site of Injection Number Given Number Failures Per Cent Failure 


5931 


Phalangeal 


Elbow 316 32 Zo 
Shoulder 308 107 34% 
Other Joints 79 36 45% 
Subdeltoid bursa (acute) 82 17 21% 
Subdeltoid bursa (chronic) 221 113 51% 
Bursae (except shoulder) 63 13 22% 
Tendon sheaths 105 8 7% 
Pleural cavity 8 4 50% 
Pericardial cavity 2 2 100% 

Totals 8693 1106 13% 


nodosa with joint inflammation, five of shoulder-hand syndrome (reflex 
sympathetic dystrophy), of which four were failures, and one each of 
hemarthrosis from parahemophilia (AC globulin deficiency ), and tuberculous 
arthritis (to be mentioned later ). 

Surprisingly, the reaction of patients to this rather robust form of 
therapy has been excellent. Nearly all patients eagerly returned for re- 
injection when the beneficial effect had worn off. In many instances, we 
simply gave instructions to call for another appointment when necessary. 
Some patients have gone many months without need for further local 
therapy, and follow-up has been carried out by telephone or letter. 

Summary of the follow-up on the first 547 patients, who have been 
treated and observed for at least one year, is as follows: 

One hundred six (20 per cent) of these patients have obtained lasting 
relief of symptoms and signs of the local inflammation for at least a year 


Knee 341 6% 
Ankle 488 74 15% 
Wrist 397 131 33% 
a Hip 371 | 192 52% 
322 36 11% 
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since last injected. Naturally, this includes a large number of cases of 
gout, traumatic arthritis, bursitis and tenosynovitis, the exacerbations of 
which are more or less self-limited anyhow. Also included, however, are 
31 cases of osteoarthritis of the knees in which relief has persisted for more 
than a year following a few successive injections. There were also 14 
cases of rheumatoid arthritis in which inflammation in the treated joint has 
not yet returned, even though continued activity may be evident elsewhere. 

In 296 patients (54 per cent) the relief has been temporary, but repeated 
injections have successfully maintained relief for more than a year. These 
patients continue to receive injections at varying intervals, as needed. They 
are nearly all patients with rheumatoid arthritis or osteoarthritis. 


II 
Analysis of Results from Intrasynovial Hydrocortisone 


Local Result 


Diagnosis Number of 


Patients 
Success “ Failure 


1%) 
5%) 
3%) 
8%) 
2%) 


Rheumatoid arthritis 3. (89%) al 
Osteoarthritis (except hip) (85%) (l 
Osteoarthritis of hip (47%) (5 
Traumatic conditions (92%) ( 
Bursitis without arthritis (S8%) (4 
Gouty arthritis (acute) (90%) (10%) 
Miscellaneous (56%) (44%) 


Totals | 5. (83%) (1 7%) 


Sixty-five patients (12 per cent) had obtained relief from their injections 
when last seen but have been lost to the long-term study. Fifty-eight have 
moved or have not reported, so that we cannot be sure whether these patients 
were successfully treated or have gone elsewhere seeking other therapy. 
Seven patients died. These were all seriously ill of diffuse collagen disease, 
and in none could the local use of hydrocortisone be indicted as the cause 
of death, either by the time interval between the last injection and death, 
or by the nature of the autopsy findings. 

Eighty patients (14 per cent) obtained little or no relief from intra- 
articular hydrocortisone. Even though some of these patients obtained 
relief from a few of their injections, the relief was inconsistent or brief, so 
they were counted as complete therapeutic failures. In some, particularly 
those with osteoarthritis of the hip, the failure could be attributed to the 
technical difficulty of the injections, but in others the joint was easily as- 
pirated and the reason for therapeutic failure remains obscure. 


ADVERSE REACTIONS To INTRA-ARTICULAR HyDROCORTISONE 


In trying to observe the ancient motto of the physician, “Primum non 
nocare” (first do no harm), we have been gratified by the rarity and the 
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almost universally mild character of adverse effects from intra-articular 
hydrocortisone injection. Of the total 8,693 injections given, 199 (2.3 
per cent) were followed by some untoward reaction. The great majority 
of these (156) consisted of a temporary exacerbation of the joint inflam- 
mation, which persisted from a few hours to several days, often with sub- 
sequent improvement over the pretreatment state. No definite cause for 
such occurrences has as yet been found, and seldom has this developed more 
than once in a given patient. Such exacerbations do not contraindicate 
further injections. 

In 17 instances a hydrocortisone injection has been followed by a local 
weakness and feeling of instability of the treated extremity persisting for 
one to three days. Fifteen patients experienced a generalized weakness, 
vertigo and malaise after injection, which in one instance persisted about 
four days. The cause for these rare complications is also undetermined. 


TABLE III 
Incidence of Adverse Reactions in 8,696 Hydrocortisone Injections 
Type Incidence 


Local exacerbation (lasting 2-72 hours) ‘ 1.9% 
Local weakness (lasting 4-96 hours) 0.2% 
General weakness, malaise, vertigo 

(lasting 12-96 hours) 0.17% 
Local urticaria at site of injection 0.04% 
Spread of monarticular rheumatoid 

arthritis to other joints 0.02% 
Infection of knee from injection 0.02% 
Thrombophlebitis in injected leg 0.02% 
Aggravation of tuberculous arthritis 0.01% 


Totals 2.3% 


In four instances there were hives about the site of injection for some 
hours following. In three of these the reaction appeared to be allergy to the 
procaine used for local anesthesia, but in the fourth there was a cutaneous 
reaction to the suspending agents in the aqueous vehicle of the hormone 
suspension. 

In two instances in which a monarticular rheumatoid arthritis was 
treated locally by this method the local process was suppressed but there 
was a concomitant spread of the arthritis to other joints. Although this 
has been rare, it serves to show that this method is not a complete treatment 
for such a systemic process, and could even be accused of converting a local- 
ized reaction to a more widespread disease. 

In only two instances was a joint infection produced by intra-articular 
injection, and in both instances the infection responded promptly to peni- 
cillin, without apparent permanent damage to the joint. Concomitant with 
one of these (and in another instance without infection), a low-grade throm- 
bophlebitis appeared in the treated extremity after local use of hydrocorti- 
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sone. These responded without further complication to. immobilization 
and anticoagulant therapy. 

A patient with tuberculous arthritis of an ankle was inadvertently in- 
cluded in the series through an error in diagnosis. Although the joint 
swelling and tenderness lessened after injection, severe relapse followed and 
synovial biopsy revealed the true diagnosis. Orthopedic treatment was then 
successfully instituted. 

DIscussION 


It cannot be overemphasized that this form of therapy is strictly for 
local palliation and is not a substitute for systemic therapy for any general- 
ized rheumatic process. Likewise, supportive therapy should not be neg- 
lected when this adjunct is employed. Intra-articular hydrocortisone has 
proved a useful adjunct to general measures in the management of rheuma- 
toid arthritis, osteoarthritis and gout, particularly when one or only a few 
joints are actively involved. For localized conditions such as bursitis, 
traumatic arthritis, tennis elbow and tenosynovitis such as “trigger finger,” 
hydrocortisone injections have been successfully employed alone. 

Since local hydrocortisone injections into one or two joints at a time 
practically obviates the danger of systemic hormonal effects, it can be used 
in patients in whom contraindications to systemic cortisone therapy exist. 
This local method has also proved valuable as an adjunct in orthopedic 
surgery and in rehabilitation. 

The only contraindications to the employment of intra-articular hydro- 
cortisone are the presence of infection in or near the joint, or disease so 
widespread that local therapy is impractical. Arthritis of spinal joints is 
not amenable to this form of therapy for anatomic reasons. 

There has been a tendency for internists to avoid therapy by intra- 
articular injection, thinking this falls more into the province of the surgeon. 
Since this procedure appears potentially much less hazardous than thora- 
centesis, abdominal paracentesis, pericardial paracentesis or lumbar puncture, 
we do not subscribe to such a view, and regard intra-articular injection as a 
procedure no more formidable than intravenous infusion, or even veni- 
puncture. As with the latter procedures, however, skill must be developed 
by training and practice. Detailed instructions in technic are now available 
to the physician.’ 

To illustrate our own confidence in the safety and efficacy of this form 
of therapy, the author and two associates have received injections of the 
hormone into a joint or bursa for localized rheumatic conditions during the 
past year. Our own symptomatic relief has added to our conviction that 
this is a useful adjunct in local treatment of rheumatic conditions. As a 
common saying has it, “When a bootlegger drinks his own whiskey, it has 


to be good.” 
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SUMMARY 


A total of 8,693 intrasynovial injections of hydrocortisone have now 
been given in 852 patients with a variety of rheumatic diseases. At least 
partial amelioration of local symptoms and signs, often persisting for weeks 
or months, has resulted in most instances. Adverse effects have been rare 
and nearly always mild and self-limited. Although the period of observa- 
tion has extended over more than two years, the treatment must still stand 
the further test of time before complete acceptance as a therapeutic agent in 
the local management of rheumatic diseases. 
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GASTRODUODENAL HEMORRHAGE: DIFFICULTIES 
IN RECOGNITION OF LESIONS AT OPERATION 
BY PALPATION AND INSPECTION * 


By EMANvuEL M. Rappaport, M.D., F.A.C.P., Jamaica, N. Y. 


THERE are few problems confronting the internist more vexing yet 
intriguing than that of recurrent bleeding from the upper gastrointestinal 
tract where repeated diagnostic studies fail to disclose the source of hemor- 
rhage. In some cases a definitive lesion is not found despite repeated ex- 
ploratory operations, and occasionally the mystery remains unsolved even 
at post mortem. 

Most frustrating and bewildering to the clinician, however, are the cases 
in which lesions presumed to be the cause of hemorrhage are detected by 
roentgenogram or gastroscopy, yet at operation the surgeon reports that 
“after palpation and a detailed inspection of the stomach and small intestine 
no pathology or cause for hemorrhage was found.” To judge from the 
dearth of reports in the literature to the contrary, the surgeon’s verdict must 
be considered final as to the presence or absence of gross gastric or duodenal 
lesions regardless of the roentgenogram or gastroscopic findings. Palpation 
and inspection of the stomach in the open abdomen provide a far more 
accurate appraisal of gross pathology than does the roentgenogram, since 
perigastric adhesions, large but otherwise normal mucosal folds, congenital 
anomalies or pressure from adjacent organs can produce roentgenologic 
defects which mimic many hemorrhage-producing lesions. Thus to dispute 
the operative findings of an experienced surgeon is usually hazardous. 

It is the purpose of this communication to show that palpation and in- 
spection of the stomach or duodenum at laparotomy are not infallible, and 
that occasionally major pathologic lesions may be overlooked even when 
the mucosal surface is examined. 

The patients in this series shared several features in common. All had 
had recurrent episodes of bleeding from the upper gastrointestinal tract, 
the site of which was localized by roentgen-ray or gastroscopy, yet at opera- 
tion the clinical diagnosis was discounted on the basis of negative surgical 
findings at the site indicated. Nevertheless, the original diagnosis was 
substantiated in each instance at a subsequent operation. 


Case Reports 


Case 1. A 54 year old male executive was hospitalized December 1, 1949, 
because of massive melena of three days’ duration. For several years he had noted 
occasional precordial and epigastric fullness, relieved by belching. He required 
transfusions totaling 4,500 c.c. before the bleeding stopped. A gastrointestinal series 


* Received for publication March 3, 1953. 
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on December 16 showed a reducible hiatus hernia (figure la). He was discharged 
feeling well, and he was not seen again until March 22, 1951, when he presented him- 
self because of anorexia, loss of weight and weakness. Physical examination was 
essentially negative except for pallor. There was a marked anemia, with hemo- 
globin 52 per cent and red blood cells 2,800,000. Stools contained 4 plus occult 
blood. Roentgenograms showed a large filling defect of the lower end of the eso- 
phagus and the cardia (figure 1b). There was a coarseness of the mucosa of the 
duodenal bulb but no niche was seen. The patient was hospitalized and transfused. 
Gastroscopy was performed and, though no tumor was seen, it was believed that the 
latter was too close to the cardia for successful visualization. Since operation of a 
most difficult order appeared indicated, the patient was transferred to a large medical 
center with the diagnosis “carcinoma of the cardia and hiatus hernia,” and with the 
recommendation that esophagoscopy be done for purposes of taking a biopsy. 

The esophagoscopist reported that no neoplasm was seen in the esophagus or 
cardia, and hence no biopsy was taken. At operation the surgeon found a large 
hiatus hernia, which he repaired. No tumor was palpable in the cardia or in the 
lower esophagus. The duodenal bulb appeared normal. He was discharged with 
the diagnosis “hemorrhage from hiatus hernia.” 

The patient felt well following operation and regained his lost weight. He 
returned for roentgenograms one month later and at this examination the same 
filling defect previously noted in the lower esophagus and cardia was evident (figure 
Ic). Its lower margin was smooth and its appearance suggested a benign tumor 
of the cardia. It was difficult to reconcile the roentgenogram with the operative 
finding, yet the patient was asymptomatic, with a normal blood count and _ stool 
negative for occult blood. In December, 1951, the roentgenologic appearance was 
unchanged and the patient was still symptom-free. 

On April 8, 1952, he returned for study because of recurrence of anorexia, loss 
of weight and melena. Again the stool contained 4 plus occult blood, and a marked 
anemia was present with hemoglobin 48 per*cent and red blood cells 3,100,000. A 
final gastrointestinal series revealed the same constant defect of the cardia, and the 
patient was hospitalized with a diagnosis of “benign tumor of the cardia.” Esophagos- 
copy again failed to disciose a tumor, but the instrument could not be passed into 
the cardia. At operation numerous adhesions were present in the upper abdomen. A 
definite tumor could not be palpated, so the surgeon was requested to incise the 
cardia, and only then could a large hemorrhagic tumor be seen occupying the cardio- 
esophageal junction. The tumor was excised and proved to be a lipofibroma (9 by 
5 by 3.5 cm.), a portion of which was covered by esophageal mucosa. The patient 
made an uneventful recovery and has remained well since. In retrospect it would 
appear that the tumor was the cause of his initial hemorrhage in 1949, but it was 
obscured on the roentgenograms by the large hiatus hernia. 

Case 2. A 46 year old printer had a cholecystectomy for gall-stones in 1946, 
In July, 1951, he began to experience postprandial epigastric fullness and burning. 
Following roentgenograms he was told he had a duodenal ulcer, but he obtained little 
benefit from an ulcer régime. In November he was hospitalized because of melena, 
and required 1,000 c.c. transfusions. A gastrointestinal series was reported as 
showing a questionable deformity of the prepyloric region and a poorly filling duo- 
denal bulb. Gastric analysis was normal. He was discharged on November 22 
but re-admitted three days later because of recurrence of painless melena. Following 
transfusions, roentgenograms were repeated and again revealed a prepyloric deformity, 
but at this study the mucosa of the cardia appeared coarse and irregular (figure 
2a). Because of the inconclusive diagnosis the patient was referred to the author 
for gastroscopy. At the latter examination, although the antral mucosa appeared 
hypertrophic, no significant abnormality was noted in the distal stomach. The 


é 
| 


750 EMANUEL M. RAPPAPORT 


rugae of the anterior wall below the cardia and extending up to it were stiff and 
infiltrated, but no ulceration or bleeding lesion was noted. The gastroscopic diag- 
nosis was carcinoma of the cardia, although lymphosarcoma could not be ruled out. 

As in case 1, since a total gastrectomy appeared indicated, the patient was 
referred to a large medical center for operation. At the latter institution esophagos- 
copy was done but no neoplastic tissue was seen. A Papanicolaou stain of gastric 
contents was negative for cancer cells. At operation the surgeon reported that 
numerous adhesions were present between the duodenum and liver. The cardia felt 
normal on palpation. A soft mass was palpable in the prepyloric region, and it 
could be prolapsed into the duodenum. The antrum was opened and the mass 
proved to be redundant gastric mucosa. Nothing suggestive of carcinoma was seen 
and the duodenal bulb appeared normal. The redundant antral mucosa was excised 
and a pyloroplasty performed. The pathologic diagnosis was “hypertrophic antral 
gastritis.” 


b 


_ Fic. 2a. Case 2. Bizarre mucosal pattern of the cardia indicated by the arrows, 
interpreted by gastroscopy as carcinoma (December, 1951). 6. Progression of the mucosal 
deformity of the cardia (August, 1952). Extensive adenocarcinoma was found at a second 
operation. 


Postoperatively the patient showed little improvement, having the same com- 
plaint of epigastric fullness after eating. There was a slow but progressive loss 
of weight. In May, 1952, he began to experience constant pain in the left upper 
abdomen. Although he was maintained continuously on liver injections and oral 
hematinics, there was a progressive anemia. In August he had another episode of 
melena. Roentgenograms revealed a progression of the mucosal changes previously 
noted in the cardia (figure 2b). Gastroscopy was repeated and a polypoid car- 
cinoma with a hemorrhagic surface was seen just below the cardia. A second 
operation was done and an extensive adenocarcinoma of the cardia was found. A 
total gastrectomy was performed, but the patient died three months later from 
homologous serum jaundice. 
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Case 3. A 54 year old female diabetic had noted vague epigastric fullness and 
burning of the tongue for four months. In January, 1946, roentgenograms gave 
negative findings, but she was told she had a low acid secretion and was placed on 
dilute HCl, with little relief. One month later she was hospitalized because of 
melena and weakness. Following transfusions, roentgenograms were reported as 
showing a coarse rugal pattern of the stomach, a normal duodenum and numerous 
diverticula of the colon. She was discharged with the diagnoses “gastritis” and 
“diverticulitis.” 

In May, melena recurred and she was again hospitalized. Roentgenograms 
revealed a persistent small oval defect in the upper portion of the body of the stomach 
near the greater curvature, suggesting a polypoid tumor (figure 3a). At operation 
the surgeon reported that the stomach presented no abnormality on palpation and 
inspection. No tumor was felt and the stomach was not opened. The duodenum 


b 


Fic. 3a. Case 3. Oval filling defect, interpreted as a polypoid tumor, indicated by the 
arrow (May, 1946). b. A larger defect in the same area (August, 1946), proved to be 
lymphosarcoma at a second operation. 


and the entire small intestine were inspected and found to be normal. Many di- 
verticula were seen in the colon. The abdomen was closed and the patient was dis- 
charged with no explanation for her recurrent bleeding. 

Following operation she continued to complain of epigastric pain, anorexia and 
weight loss. In August she was referred here for further study. Physical examina- 
tion was essentially negative except for slight tenderness in the epigastrium. Roent- 
genograms again showed a mucosal defect below the fundus (figure 3b). Gastric 
analysis with histamine revealed a maximum free HCl of 12 units. Hemoglobin 
was 60 per cent; red blood cells were 3,400,000; stool contained 4 plus occult blood. 
At gastroscopy the rugae of the upper third of the stomach were intensely hyperemic, 
and a trickle of blood was noted emanating from the fundus but its source could not 
be seen. A sessile polyp was noted on the posterior wall near the greater curvature, 
suggesting a small carcinoma. The lower half of the stomach showed no significant 
disease. At operation many adhesions were encountered in the upper abdomen 
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but nothing abnormal could be palpated in the stomach. When the latter was opened 
the rugae appeared hypertrophic but no bleeding lesion was seen. Near the greater 
curvature below the fundus a soft nodule, 2.5 by 2 cm., was seen. A biopsy was 
reported as lymphosarcoma, so a total gastric resection was done. The specimen 
showed diffuse lymphosarcoma, and a small ulcer was found in the fundus lying in 
the crevice between two large folds and was probably the source of the repeated 
hemorrhage. The patient was given radiation therapy and remained well for 18 


Fic. 4a. Case 4. Annular narrowing of the prepyloric segment, with absence of 
gg —~ of the lesser curvature (July, 1952). 6. Round filling defect of antrum (Decem- 
r, 1952), histologically a superficial spreading carcinoma with severe antral gastritis. 
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months but finally developed hepatomegaly, ascites and evidence of peritoneal spread. 
She died two years following the second operation. 

Case 4. A 57 year old electrician had had rheumatoid arthritis for many years, 
and in January, 1952, was placed on Cortone, which relieved his joint pains. He 
was maintained asymptomatic on 50 mg. daily. In May he began to experience 
epigastric gnawing, which was relieved by antacids. On July 18 he became weak 
and fainted. Black, diarrheal stools were noted, so he was hospitalized. Bleeding 
continued for four days, during which time 3,000 c.c. blood were given. A gastro- 
intestinal series was reported as showing absence of peristalsis along the lesser 
curvature of the stomach, with annular narrowing of the prepyloric segment sug- 
gesting carcinoma of the antrum (figure 4a). Gastroscopy was not done. At 
operation the surgeon found the colon filled with altered blood. The stomach and 
duodenal bulb were described as completely normal on palpation and inspection and 


Fic. 5. Case 5. Niche in duodenal bulb indicated by the arrow. The contour of the 
bulb is not deformed. 


were not opened. The small intestine was inspected carefully but no bleeding lesion 
was found. A cholecystectomy was done for gall-stones. It was believed that the 
hemorrhage had resulted from Cortone, although an ulcerating lesion was not dis- 
covered. 

The patient was discharged feeling well but one month later complained of 
epigastric fullness, loss of weight, weakness and occasional “black stool,” and he was 
thus referred here for study on December 22. Physical examination was essentially 
normal. Hemoglobin was 54 per cent; red blood cells were 3,400,000; stools con- 
tained 4 plus occult blood; gastric analysis was normal. Roentgenograms showed a 
small round filling defect in the prepyloric region (figure 4b) and an abnormal 
mucosal pattern of the antrum. Gastroscopy revealed a small nodular protrusion 
on the posterior wall of the antrum with large antral rugae, on the surface of which 
many hemorrhagic erosions were seen. The impressicn was carcinoma of the antrum, 
but antral gastritis could not be ruled out. 
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At laparotomy the gastric wall felt normal, but after prolonged palpation a small 
nodule was felt proximal to the pylorus. Despite the unimpressive finding a subtotal 
gastrectomy was done. The specimen showed a small sessile polyp, 5 by 5 mm., with 
coarse rugae in its vicinity and many superficial hemorrhages. The pathologic 
diagnosis proved to be superficial adenocarcinoma with severe antral gastritis. The 
patient recovered uneventfully. 

Case 5. A 41 year old male accountant had had a gastroenterostomy performed 
in 1925 at the age of 17 for bleeding duodenal ulcer. He remained well until 1935, 
when he suffered another hemorrhage but was not hospitalized. In 1943 hematemesis 
recurred and he was hospitalized, and roentgenograms revealed a niche in the duo- 
denal bulb. The stoma was patent but barium left the stomach primarily through 
the pylorus. The patient was discharged on an ulcer diet which he followed rigidly, 
but nevertheless during the subsequent five years he experienced at least eight episodes 
of melena or hematemesis. In November, 1948, following hematemesis, roentgeno- 
grams revealed a normal gastroenterostomy stoma. The contour of the duodenal 
bulb was not deformed but a central niche was demonstrated (figure 5), and at four 
hours a large fleck of barium remained in the bulb, indicative of a large duodenal 
ulcer. Operation was performed two weeks later during a nonbleeding interval. 
The surgeon found the stomach and the duodenum normal on palpation and surface 
inspection. The stomach was opened and the stoma examined but no ulcer was 
seen. The duodenal bulb was opened but the ulcer seen on roentgenogram was not 
visible and no other source of hemorrhage found, so the abdomen was closed and 
the patient discharged. 

Following the operation he noted mild epigastric pain, relieved slightly by milk 
and antacids, symptoms he had experienced for many years. On January 24, 1949, 
he was re-admitted to the hospital because of massive hematemesis, requiring nu- 
merous transfusions. Liver function studies and roentgenograms of the esophagus 
were normal. On February 8 he was referred to the author for study. Physical 
examination was not remarkable. Gastroscopy revealed a mild hypertrophic gastritis. 
Gastric analysis showed a high free acid. Roentgenograms showed the duodenal 
bulb deformed, probably due to the recent duodenotomy, and a central crater was 
again visible. It was indeed difficult to explain the roentgenogram demonstration 
of a niche in the light of a competent surgeon’s inability to find one in the exposed 
duodenal floor. Nevertheless, it was believed that a subtotal gastric resection should 
have been performed empirically. 

One month later a subtotal gastric resection was done at a well known New 
England clinic and a duodenal ulcer was found in the resected specimen. There has 
been no further bleeding during the four years that have elapsed since the operation. 


DISCUSSION 


The inability to feel a comparatively large tumor through the stomach 
wall, to palpate a prepyloric carcinoma, or to identify an ulcer in the exposed 
floor of the duodenum—each is a surgical failure which is uncommon. 
However, they are hardly so rare as might be judged by the paucity of 
references to such occurrences in medical literature. 

Findley, Kirsner and Palmer * reported four cases of carcinoma of the 
stomach diagnosed correctly by roentgenogram or gastroscopy, yet at opera- 
tion the lesion could not be identified and in three cases a second operation 
was required. Jankelson * reported a case of repeated hemorrhage in which 
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the stomach was opened with negative findings, yet at post mortem a 
lymphosarcoma was found. 

Errors of the type described in this presentation usually occur when 
operation is done after bleeding has stopped. They stem from several 
causes. More than one lesion may be present, each of which may be a 
potential source of hemorrhage, and removal of one does not prevent recur- 
rence of bleeding from the other. The commonest example of this, perhaps, 
is the recurrence of bleeding shortly after a subtotal gastrectomy for duo- 
denal ulcer, where an undiscovered lesion was left behind in the gastric 
stump. Soft tumors, even though large, may not be palpable through the 
thick wall of the stomach, particularly in the cardia, where good exposure 
through an abdominal approach is not always possible. Thus in case 1 a 
hiatus hernia was readily found, while a large soft tumor in the immediate 
vicinity could not be felt by the surgeon; and in case 2 an antral gastritis 
attracted the surgeon’s attention, while a carcinoma in a less accessible 
region could not be palpated. A superficial spreading carcinoma may be 
impalpable from the surface of the stomach, and even when the stomach 
is incised may be difficult to differentiate from gastritis. 

There is no single or simple formula for the surgical management of 
cases of recurrent hemorrhage where roentgenogram and endoscopic studies 
are repeatedly normal. However, it would appear imperative that no roent- 
genogram or gastroscopic finding be ignored, regardless of the absence of 
a palpable pathologic lesion. Gastrotomy, duodenotomy and biopsy of 
mucosa which presented suspicious changes on roentgenogram or gastros- 
copy should be done in all cases where no obvious source for hemorrhage 
is found, since these procedures do not materially increase surgical mortality. 
The limitation of the surgeon’s ability to detect pancreatic or biliary tract 
disease by palpation alone is well known, but its application to gastric 
disease has been less publicized. 

Finally, just as the preoperative management of gastrointestinal bleeding 
requires the combined talents of the internist and surgeon, this teamwork 
may be extended to the operating room with advantage. Unfortunately, 
in the large majority of cases the internist responsible for the management 
of the patient during the diagnostic phase is rarely present at the operation, 
or at best attends as a silent bystander. It seems likely that if the gastro- 
intestinal internist had attended the initial operations, more definitive 
surgical diagnostic measures to corroborate the preoperative diagnosis would 
have been instituted in cases 1, 2, 3 and 4, while in case 5 a subtotal gas- 
trectomy would have been requested despite the inability to find a duodenal 
ulcer at laparotomy. 

SUMMARY 


Five cases of recurrent bleeding from the upper gastrointestinal tract 
are presented. The site and presumptive cause of hemorrhage were deter- 
mined by roentgenogram or gastroscopy in each case preoperatively, yet at 
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operation the surgeon was unable to corroborate the clinical diagnosis. In 
one case a hiatus hernia was repaired, in another antral gastritis was excised, 
while in three cases no cause for bleeding was found. Owing to recurrence 
of hemorrhage, a second operation was required in each case, at which 
time the original preoperative diagnoses were confirmed. In four cases a 
second operation would have been unnecessary had the stomach been opened 
for inspection at the site where pathologic changes had been noted on roent- 
genogram or gastroscopy. 


CONCLUSION 


Palpation and inspection of the stomach at operation may be unreliable. 
Roentgenologic and gastroscopic findings should be substantiated, if neces- 
sary, by opening the stomach. 
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Tue “CoLLAGeN 


SEVERAL diseases of unknown etiology have been grouped together because 
of clinical similarities, similar sites of pathologic involvement, and a possible 
common pathogenesis. The group known as “the collagen diseases” has included 
rheumatic fever, rheumatoid arthritis, periarteritis nodosa, lupus erythematosus 
disseminatus, scleroderma, dermatomyositis and possibly malignant nephrosclero- 
sis. A brief explanation of the manner in which this grouping came about and 
the inaccuracies in terminology involved is necessary for an adequate discussion 
of the literature. 

In 1932, Klinge and Grzimek originated a concept based on similarities be- 
tween the lesions observed in certain of these diseases—rheumatic fever and peri- 
arteritis nodosa particularly—and those seen in animals subjected to sensitization 
with a heterologous protein. Rich '*’* has continued to favor this approach and 
has observed periarteritis nodosa in patients exhibiting sensitization, particularly 
to the sulfonamide drugs. Sensitization to vaccine has been described also in 
patients with lupus erythematosus disseminatus.** In most instances, however, 
no obvious antigen has been found, and a recognizable sensitization pattern has 
not been apparent except in rheumatic fever. There are unexplained individual 
variations in host reactivity to sensitizing agents within and between species.’*"* 
Klemperer '*'*:*"** adopted the name “collagen diseases” and grouped the dis- 
eases upon the basis of morphologic similarities, but has not gone as far as 
Rich,'*** who suggested the common etiologic basis of sensitization. Klem- 
perer'''® pointed out that one so-called typical feature, that of the fibrinoid 
change, is nonspecific and can be produced where no element of sensitization 


exists, as in the base of a peptic ulcer or following simple trauma. Duff *** noted 
three phases of the reaction of this tissue to insults—destructive, proliferative 
and inflammatory—which vary in degree and in anatomic location to make up 
the pathologic picture of each of the diseases in the group. The wide distribution 
of fibrous connective tissue and its potential involvement at any site probably 
account for the diversity of clinical manifestations seen in these diseases. 


Since fragmentation of collagen is seen when tissues from these diseases are 
studied with the light microscope, Duff *** has favored the term “collagen diseases.” 
Klemperer used the term collagen in the sense of the German school of the early twen- 
tieth century, whereby all extracellular components of the connective tissue are called 
collagen.'''® He has viewed this group of diseases as characterized anatomically by 
a generalized alteration in the connective tissue, particularly in the ground substance. 
Indirect evidence has accumulated indicating that the primary change takes place in 
the ground substance between the collagen fibers and fibrils. Altshuler and Ange- 
vine ®' suggested that the fibrinoid change may be related to changes in the ground 
substance, but there has not been unanimity on this point. [Fibrinoid change may result 
from deposition upon the connective tissue of material derived from the blood.—Ed.] If 
the change in collagen or ground substance is the result of sensitization, the antigen 
involved is unknown. Most collagen is insoluble, and Waksman and Mason 2° were 
unable to make particulate collagen antigenic. Purified fractions of the ground sub- 
stance also have shown no antigenicity. [In the last decade, ability to define collagen 
has advanced rapidly and we now have the histologist’s definition of the substances as seen 
through the light microscope, the biochemist’s definition and, finally, that of observers using 
the electron microscope and x-ray diffraction technics. Recent studies using x-ray diffrac- 
tion and special chemical analyses indicate that apparently normal collagen exists in the 
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rheumatoid nodule beside areas where collagen is absent. The fibrinoid change appears to 
be most frequently associated with absence of collagen. Evidence that the primary focus 
lies in the ground substance remains indirect, is unsatisfactory, and requires much more clari- 
fication before achieving wide and complete acceptance. Some prefer the term “connective 
tissue disease,” which avoids implications as to which component of the tissue is primarily 
involved.—Ed. | 

The diseases in this group have certain clinical similarities, since in many of 
them particular structures and blood vessel walls are involved.*** *°** Numerous 
case reports have appeared *°% #17, #16, 1259, 1733, 1994, 2247 in which one member of 
this disease group appears where another was suspected, or where lesions of two 
or more of these diseases have been found in one individual. [This probably re- 
flects our frequent inability to make a correct antemortem diagnosis in this obscure 
group of diseases, as well as the limited ability of the tissues involved to react to 
insult. It does not necessarily prove a common etiology.—Ed.] 

Many others have considered the clinical and pathologic differences and simi- 
larities among these diseases.** *°?"»*°°* The evidence favoring vascular allergy 
in the pathogenesis was reviewed,'*** and the term “visceral angiitis” was intro- 
duced to designate the alleged common pathologic denominator, especially in 
disseminated lupus and Baehr and Pollack emphasized the 
differences among the various conditions included in this group, and concluded 
that “fibrinoid degeneration is not a pathologic process of sufficient specificity to 
serve as a reliable common denominator for the classification of disease,” and 
that acceptance of an allergic basis for these diseases “without other supporting 
evidence serves merely to discourage other avenues of investigation into their 
essential nature.” 


[The views of Klemperer by which no etiologic similarity is implied in the act 
of grouping these diseases together seems the safer course, since a common etiology, 
although possible, remains unproved, particularly when one realizes that the tissue 
involved is a simple one with limited capabilities in its reaction to injury.®*: 46% 1112 
The term “collagen diseases” serves a useful purpose at the present, but should be 
regarded as temporary, subject to revision as our knowledge advances.—Ed. ] 


Lupus Erythematosus Disseminatus (L.E.D.) 


This systemic disease was the subject of considerable interest. Although a 
relationship to discoid lupus erythematosus was not recognized by some,** others 
stated that chronic discoid lupus may convert to the subacute or acute form at 
any time.***® The cutaneous pathology of chronic discoid and disseminated lupus 
appeared to be quantitatively the same.'**’ The differentiation between acute 
and subacute lupus depended upon the rapidity of onset and the severity of 
involvement. 

Clinical Features. The literature substantiated the accepted clinical features 
of erythematous skin lesions; constitutional symptoms of cachexia, fever and 
weight loss, arthralgia and arthritis ; suppression of blood-forming elements, with 
leukopenia, secondary anemia and thrombopenia ; adenopathy ; nonbacterial endo- 
carditis ; polyserositis with pleurisy ; pericarditis and ascites; renal disease ; and 
a higher incidence in females. 


Reviews 277; 69, 1418, 1918, 1787, 2075 and a host of case reports indicated that the 
disease continued to occur predominantly in women. The peak incidence fell between 
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10 and 40 years of age,'**?-2°7® with the onset of the acute form usually somewhat 
earlier.'*'* The disease occurred in members of the dark-skinned races.'5% 277, 158°, 
2075, 2004 Sensitivity to sunlight sometimes was temporarily related to the disease 
onset.'#°7, 1418 The duration of the disease averaged four years and four months in 
one series,*°"* but varied from rapid fatality within 16 days of onset '**** to a pro- 
longed course, with patients alive and in remission after 10 to 15 years.*#°% 297° 

The incidence of skin lesions at some time during the course of the disease re- 
mained high,'*'*: 2°* but skin and mucous membrane lesions were totally absent in 
some Alopecia was observed repeatedly.*** 225° Arthralgia or 
polyarthritis,®*» 277, 95%, 924, 1418, 1459, 1513, 2075 and polyserositis with effusions 277 in the 
form of pleuritis,®*: 2°75, 2167 oF pericarditis 951, 1580, 1598, 2075 were noted 
repeatedly. Peritonitis *°’* was seen with less frequency. Transient pneumonitis was 
not infrequent.°*7 Generalized adenopathy was noted in approximately half 
the patients.277,2°7® Hypertension occurred infrequently.*** Involvement of the heart 
was manifested by cardiac enlargement,'*”’ a variety of murmurs 91, and peri- 
cardial friction rubs.*°' These findings were correlated at autopsy with mural endo- 
carditis and pericarditis with effusion.**' Local vasomotor disturbances were 
conspicuous in some instances,®**' with a characteristic erythema of the finger tips '*'* 
and Raynaud's phenomena.**° 

Various eye ground changes were described.*** *°°* They were not specific, but 
were significant in the absence of hypertension.*°*> Neurologic manifestations of acute 
and subacute L.E.D. included toxic psychosis, neuronitis, focal central nervous system 
lesions, cerebral hemorrhage with thrombocytopenia, and Sydenham’s chorea.'*** 
Convulsions were sometimes a terminal event.'****° In other patients generalized 
convulsions, toxic psychoses, transient coma, hemiplegias, transient bilateral ptosis, 
and Jacksonian convulsions occurred.*°"* Thrombocytopenic purpura has appeared as 
the presenting symptom.*°* 277 

Pathology. The pathologic findings in L.E.D. were described in numerous 
papers.'°* 150, 287, 353, 389, 463, 951, 1112, 1236, 1307, 1418, 2040, 2075, 2004 In one series the 
characteristic lesion with fibrinoid necrosis of the connective tissue was present 
in the pericardium in 70 per cent, in the endocardium (Libman-Sacks vegeta- 
tions) in 55 per cent, in the myocardium in 35 per cent; in the kidneys as wire- 
loops in 60 per cent, as focal loop necrosis in 85 per cent, as vascular lesions in 
40 per cent; in vessels and other sites in 65 per cent, and in the spleen in 95 per 
Identical changes in joint capsules were also In 
other series the wire-loop lesions of the kidney were uncommon.'*** In a group 
of patients with arthritis, albuminuria, nephrotic edema and renal insufficiency, 
the kidneys at autopsy were found to be large and pale (the basic lesion being 
proliferation of endothelial cells of the capillaries, causing obstruction of the 
capillary loops), giving a picture of subacute glomerulonephritis. Typical lesions 
of L.E.D. were also *** 

The histologic changes in the skin lesions were reviewed. '*** Alteration of 
collagen, including fibrinoid changes in the walls of the vessels of the skin, occurred 
in less than one fourth of the cases.'*'* Skin biopsy, however, sometimes proved use- 
ful in diagnosis.2** A chronic inflammatory lesion was found in the muscles of pa- 
tients with this disease, especially in those who had joint symptoms.’*°° It was indis- 
tinguishable from similar lesions found in a variety of other diseases.'277)14°* Several 
types of microscopic ocular lesions were described in acute L.E.D., none of which 
could be considered pathognomonic.*** 

Hematoxylin-stained bodies were noted in the tissues of lupus patients, but were 
not found in other diseases.7*1%4,115 They were present most commonly in the 
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kidneys and endocardium, but were also found in other tissues of mesenchymal origin. 
These bodies varied in size from a cell fragment to almost macroscopic proportions, 
and their derivation could be traced from the nuclei of cells of mesenchymal origin; 
they appeared to have been phagocytosed both by polymorphonuclear leukocytes and 
by histiocytes. By histochemical methods, the material was identified as depolymerized 
desoxyribose nucleic acid, similar to that found in the L-E cell.1''® 

Cases of clinically typical acute L.E.D. were again described in which autopsy 
revealed no lesion to substantiate the diagnosis or explain the clinical picture.°” 

Laboratory Findings. Albuminuria and abnormal urinary sediments were seen 
in a high percentage of cases.277, 1418, 2975 Teukopenia was present in four fifths of 
patients with the acute disease '*!*. 1°18 and in two thirds of those with the subacute 
form.'*'§ Thrombocytopenia was seen repeatedly.?°* 277, 1513, 2075 Partial or complete 
disappearance of eosinophils from the peripheral blood was noted.°** 20° 

Reversal of the albumin/globulin ratio was seen often in both the acute forms ®' 
1418, 1513 and the subacute forms,'*!® usually associated with a globulin elevation.***: 2°7® 
The electrophoretic pattern of serum proteins may be characteristic in patients with 
L.E.D.'¢% 1°°° While the total protein was at times within normal limits, the albumin 
fraction was decreased and the alpha, and gamma globulin fractions were increased, 
in some instances constituting 50 per cent of the total protein. Following therapy with 
cortisone or ACTH, the gamma globulin decreased and the albumin increased, but 
the alpha, globulin remained unchanged. Associated with these changes, cephalin 
flocculation, thymol turbidity and serologic tests for syphilis 191%. were 
sometimes positive in both subacute and acute L.E.D. 

Nonspecific electrocardiographic abnormalities were described,®*': although 
the electrocardiogram was within normal limits in three patients with abnormal cardiac 
findings at post mortem. Specific strains of streptococci were incriminated in the 
pathogenesis of L.E.D. (and other diseases) by one investigator,?'** who proposed a 
diagnostic test based on this finding.2"** 


The “L-E Cell.” Of major diagnostic importance has been the discovery 
and clinical application of the phenomenon known as the “L-E cell,” first de- 
scribed in bone marrow material by Hargraves, Richmond and Morton."* *” 
The phenomenon was believed to result from the phagocytosis of free nuclear 
material by a mature polymorphonuclear leukocyte, or from autolysis of one or 
more nuclear lobes within a mature polymorphonuclear leukocyte. The reaction 
was noted to be more frequent and more prominent with increasing severity of 
the disease."*° Subsequently, the cell was seen in oxalated venous blood of pa- 
tients with L..E.D.,'°"° and the agglutination of the nuclear material with clusters 
of polymorphonuclear leukocytes (rosettes) was described." The phenomenon 
could be produced when marrow or the defibrinated buffy coat from a normal 
individual was incubated with plasma from a patient with L.E.D.°* The phe- 
nomenon was seen in clotted blood,**: "*? and could be produced with plasma from 
cases in which the L.-E cell was not found in the bone marrow."*° The phagocy- 
tosed material in the [.-E cells was identified as depolymerized desoxyribose 
nucleic acid.7**""** Following treatment of patients with cortisone or ACTH, 
a decrease in the number of rosettes and of L-E cells was observed.'°* Sev- 
eral variants of this test for L-E cells were described, depending on the inter- 
action of cells from a buffy coat of peripheral blood or bone marrow (human or 
animal) and the plasma of a patient with L.E.D."%: 7 "4 


The material responsible for the production of the rosettes and the L-E phe- 
nomenon was found to be in the gamma globulin fraction.'*7:*'* It was stable if 
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kept sterile, and was destroyed at 65° C.; it was inhibited by PABA and its specific 
rabbit antiserum,*'* but not by a variety of hormones in vivo nor by the in vitro addi- 
tion of cortisone.’ Rabbits immunized with gamma globulin isolated from L-E 
plasma formed a specific antibody to the L-E factor, which differed immunologically 
from the antibody to normal human gamma globulin.*** L-E cells have been pro- 
duced in the skin of human volunteers following the inoculation of experimental win- 
dows with the plasma of a patient with acute L.E.D.'*** 


The L-E cell has not been found in patients with dermatomyositis, numerous 
instances of leukopenia, chronic discoid lupus erythematosus,*"* cirrhosis, sclero- 
derma or rheumatoid arthritis, or in normal individuals.?"»*** Isolated false- 
positive I.-E preparations have been reported in multiple myeloma,’** leu- 
kemia,®*’ pernicious anemia, dermatitis herpetiformis, chronic discoid lupus 
erythematosus, and in three patients with an unknown diagnosis.’** The pres- 
ence of the L-E cell has been almost specific for active L.E.D.,"* "** and has been 
noted in many reports.** 277, 78, 71, 814, 815, 816, 1277, 1998 Tt was seen in about 
25 per cent of patients with subacute L.E.D.” [While its exact place in the diag- 
nosis of L.E.D. is not yet clear, the finding of a positive L-E preparation is presump- 
tive evidence of L.E.D.; a negative test does not rule out the disease —Ed.] 


Treatment. Many reports appeared on the use of corticotropin (ACTH) *” 
534, 688, 811, 1580, 2056, 2057, 2160 and cortisone.®*”: 70, 241, 277, 1348, 1800 Dosages of cortico- 
tropin needed for prompt clinical improvement varied from 150 mg. a day * °** 
to 20 mg. a day."** The daily dosage of cortisone was between 150 and 200 mg. 
intramuscularly, and the daily requirement of either hormone in L.E.D. was con- 
sidered to be higher than in rheumatoid arthritis.**'*** Prompt improvement 
in the clinical condition of the patient was usually noted. Within 24 to 48 hours, 


there were increase in strength, amelioration of arthralgia and defervescence. 
The skin rash tended to disappear by the tenth day. Less consistent effects were 
noted on leukopenia, sedimentation rate or L-E cell test. Following discontinu- 
ation of therapy, patients relapsed within a few days to several months. In most 
reports the period of treatment was very short, five to 10 days. In some, treat- 
ment was continued from four to six weeks. The length of treatment did not 
seem to influence the rapidity of relapse. As in other diseases treated with corti- 
cotropin or cortisone, untoward physiologic effects were noted, including psychotic 
aberrations. The possibility that these episodes may be related to the under- 
lying process of L.E.D. in the central nervous system was considered.” *** 2?" 


Tocopherol (vitamin E)25* and para-aminobenzoic acid **** were not of value in 
acute L.E.D., and the earlier reports of their effectiveness in more chronic forms of 
the disease were not substantiated.°** 17° The administration of pantherol, the alco- 
hol of pantothenic acid, was followed by improvement in only two of nine patients 
with acute L.E.D.; results were better in the subacute and discoid forms.*** Isolated 
good results 1°75 and poor results were obtained with penicillin. A patient 
with severe thrombocytopenic purpura complicating L.E.D. who was subjected to sple- 
nectomy experienced remission for at least one year.2°* An unsuccessful attempt was 
made to ameliorate the hypertension of a patient with L.E.D. by splanchnicectomy.®** 


Periarteritis Nodosa (P.A.N.) 


Periarteritis nodosa (P.A.N.) is a disease with protean manifestations in 
which medium and small sized arteries are involved in an inflammatory process. 
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Clinical Features. Because of the multiple and variable involvement of 
different organs, the clinical features of P.A.N. are frequently bizarre and not 
readily explainable by a single diagnosis. The disease is usually manifested by 
fever, malaise, anorexia, fatigue, and symptoms and signs referable to the organs 
involved.'**? The incidence of certain clinical features in 30 patients with proved 
P.A.N. was: hypertension, 67 per cent ; fever, 70 per cent ; gastrointestinal symp- 
toms, 79 per cent; peripheral neuritis, 73 per cent; renal involvement, 50 per 
cent; cardiac disease, 51 per cent; skin and subcutaneous tissue involvement, 
43 per cent; and skeletal muscle lesions, 40 per cent.**** In recent years, many 
review articles concerning the disease have appeared.*?®: '°?7; 10%, 1258, 1401, 1716 
The average age is about 40, although the typical disease has been seen in chil- 
dren.*°* *°** ~The ratio of male patients to female ranged from 3:1 to 10:1. The 
prognosis depends on the organs involved. Survival periods of less than six 
months,**** 12 months '*** and three years after histologic diagnosis *°** have been 


reported. 


In 30 patients with proved disease, 89 per cent showed abnormal urinary findings 
and 69 per cent had hypertension.’**> Two types of renal change were described: 
severe glomerular involvement without occlusive vascular changes, and occlusive vas- 
cular changes without glomerular involvement.*°* Individuals with occlusive involve- 
ment of large renal arteries and minimal glomerular disease usually were hypertensive, 
but hypertension without renal involvement was reported. Gastrointestinal lesions 
resulted from infarcts and hemorrhages secondary to arterial disease.?4*, 1919 1278, 2199 
Central nervous system lesions 15%) 1972, 1989, 2191 and peripheral neuritis secondary to 
arteritis of the vasonervorum were again described.1#*?. 526 The neuritis affects motor 
nerves most commonly and may regress, recur or remain as a sequel to the disease. 
It was impossible clinically to differentiate the neuritis from that due to other causes 
without considering the total clinical picture. Pulmonary vascular lesions were asso- 
ciated with parenchymal involvement,?°® and it was believed that Loeffler’s syndrome 
may represent a mild variant of pulmonary arteritis.‘*°* A rare phenomenon of pul- 
monary cavitation due to polyarteritis was reported.‘75 Skin and subcutaneous in- 
volvement with nodular lesions resulted from aneurysmal dilation of involved sub- 
cutaneous arteries and from hemorrhagic dermal lesions.'*®?: 2°°* The bizarre nature 
of this disease was illustrated in many case reports. 


Pathology. There was general agreement concerning the pathologic 
changes, 110, 1111, 1118, 1674, 2285, 2251 esions are found in medium and small 
sized arteries throughout the body, at times with one segment of a vessel diseased 
and the adjacent area unaffected. The process may involve the entire circum- 
ference or only a small part of the vessel wall. The acute lesion is one of edema 
of the media and perivascular areas, followed by inflammatory exudation into the 
perivascular tissue with polymorphonuclear and eosinophilic leukocytes. Later 
there is fibrinoid and hyaline degeneration of connective tissue in the vessel wall. 
In the reparative process, fibrosis occurs most densely in the adventitia, but is 
found throughout the wall. The end stage results either in occlusion of a vessel, 
with resultant infarction, or in weakening of a segment of the wall, producing an 
aneurysm which may rupture. Lesions of the acute, late or healed stages were 
found in the same individual and, at times, in the same vessel. Some distin- 
guished “hypersensitivity angiitis” from typical P.A.N. on the basis of morphol- 
ogy and location of lesions.?*** 
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Etiology. At present, the disease must be considered to be of unknown 
etiology, although there is real similarity between periarteritis nodosa and the 
manifestations of sensitization, as, for example, to foreign protein."**  [niti- 
ation of the disease followed clinically evident sensitization to poison oak and 
primrose,'’*’ propylthiouracil,"*** dilantin sodium,***’ and the parasite Trichinella 
spiralis.“ It coincided with rat-bite fever and scarlet fever,’*** and was 
associated with or followed postvaccinal (yellow fever) hepatitis.’°*? Additional 
cases were noted to follow sulfonamide administration,*** '*** and the apparent 
increased incidence of this disease since 1936 was again attributed to the intro- 
duction of these drugs.*'’** From 1916 to 1935, P.A.N. was encountered in 
only six of 10,036 autopsies at the Johns Hopkins Hospital; from 1936 through 
1944, 32 cases were found in 4,483 autopsies.'*"* 


Rich reviewed his extensive experimental work in a Harvey lecture.'*"* The 
production of arterial lesions by protracted anaphylactic reactions was confirmed by 
some **!, 923 but not by others.**: '*** [In experiments with large numbers of animals, only 
a portion developed lesions ; apparently these changes cannot be produced uniformly at will.- 
Ed.} The histologic picture of P.A.N., stated to resemble the human disease more 
closely than that produced by hypersensitivity, developed in unilaterally nephrectomized 
rats after the remaining kidney was enclosed in silk.1'*: 1**, 22° Development of le- 
sions was attributed to sharply rising hypertension *2°' and to infection.''" #25" Peri- 
arteritic lesions were induced in rats by production of an “endocrine kidney” ; the inci- 
dence and severity of the lesions were not influenced by dietary intake of salt or pro- 
Selye continued to regard P.A.N. as a disease of adaptation.’*°* In 
view of similarities between the fibrinoid and fibroblastic changes in placental arteries 
and the vascular changes in P.A.N., it was suggested that P.A.N. and all “collagen” 
diseases may represent an abnormal acceleration of the aging process.**** [The evi- 
dence for a hypersensitivity mechanism in the pathogenesis of P.A.N. seems more impres- 
sive than in other “collagen diseases,” with the possible exception of rheumatic fever—Ed. | 

Laboratory Findings. Laboratory findings in P.A.N. are notable for their 
variability. Wold and Barker **% described anemia in 60 per cent of patients, leuko- 
cytosis in 80 per cent, eosinophilia in 17 per cent (usually associated with asthma), 
markedly elevated erythrocyte sedimentation rate in 100 per cent and azotemia in 50 
per cent. In one patient the picture simulated that of eosinophilic leukemia, with an 
eosinophilia of 75 to 90 per cent.'%* A urinary sediment which “telescoped” simul- 
taneously the findings seen in all stages of glomerulotubular nephritis was considered 
characteristic of both P.A.N. and L.E.D.2°*. '**5 A protein which precipitates in the 
cold and does not redissolve on returning to room temperature was found in the sera 
of patients with P.A.N., as well as in other diseases with hypergammaglobulinemia.''** 

Histologic examination remains the means of establishing a positive diagnosis 
“Blind” muscular biopsy was positive in only one third of the patients.?'* 


Treatment. No specific therapy is available for P.A.N. Experimental ar 
terial lesions resulting from sensitization have been decreased in number and 
severity by the administration of salicylates,’***:'**’ but the effects of salicylates 
in the human disease have not been remarkable. Antihistaminics have been of 
no value.*”* The administration of cortisone and corticotropin to rabbits during 
sensitization to horse serum was followed by a decrease in the incidence of arterial 
lesions.'** Eight patients with P.A.N. treated with cortisone or cortico- 
tropin noted prompt relief, but relapse occurred following cessation of therapy.** 
1824, 2097 Pathologic specimens from two patients who died after initial improve- 
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ment showed healing of all arterial lesions, but widespread visceral infarction 
from fibrous obliteration of vessels.'*** 


Dermatomyositis 


Dermatomyositis is an obscure and poorly defined syndrome involving the 
skin, skeletal muscles and many organs.*"’? Although usually chronic in nature, 
it may have an acute course.*** 

Clinical Features. The systemic symptoms of dermatomyositis are often 
unimpressive and vague: loss of weight, general malaise, low grade fever, vaso- 
motor disturbances of the Raynaud type, muscular aching, and arthralgia may be 
seen." Less frequent are gastrointestinal manifestations such as dysphagia *** 
1214, 1226, 2012 and yomiting.’*** *"°? Hypertrichosis may follow an exacerbation 
of the cutaneous lesions.**%* Diplopia may occur during the course of the 
disease, 1688 

Carcinoma was frequently found to be associated with dermatomyositis.*** 
1226, 1335 

Striated muscles, particularly in the upper extremities *** and the skin, are the 
most frequently involved tissues.'**® Aches and pains,?!** swelling, tenderness on 
pressure,**® and eventual atrophy '®°* are common manifestations of muscular involve- 
ment. Muscular degeneration may result in fixation ef the joints, flexion contractures 
and crippling.*?*; '5°%. 1885 Weakness of sphincters as well as of facial muscles was 
often noted, although the latter was less common than in myasthenia gravis.1%* The 
cutaneous lesions in dermatomyositis are inconstant and variable.’** '5°3 Skin lesions 
were described that started on the extremities, gradually involved the trunk and face 
and were aggravated by exposure to ultraviolet light.2!** A butterfly pattern closely 
resembling that of L.E.D. may occur.*** Cutaneous edema of the involved parts,?!°? 
diffuse calcium infiltration of the skin,"***- '8* and telangiectasis and atrophy ** are 
rare manitestations. 

Pathology. Jhe cutaneous, muscular and visceral lesions in dermatomyositis 
are not specific.*** 1277-1499 Degeneration of muscle and of collagen was thought 
to represent the basic morphologic alteration.*** The cutaneous changes are of a be- 
nign inflammatory character associated with mild acanthosis or atrophy.15 Inflam- 
mation was thought by some to constitute the first phase of the various alterations,’®* 
but others felt that the inflammatory process is secondary to muscle degeneration.?'°* 
Fibrous replacement may appear,'®®* and may become extensive in long-standing dis- 
ease.2** Nonspecific lesions consisting of interstitial edema, foci of degeneration and 
inflammation and eventually fibrosis were encountered in various organs. Thromboses 
with congestion and hemorrhage followed involvement of blood vessels.'52% 18*5, 2102 
Nonspecific changes in the retina were described.!**7_ Since the muscles in the shoul- 
der girdle are often involved, biopsy of the pectoralis major may be of diagnostic 
help.15°3 

Etiology. ‘The etiology remains obscure. Infection,?*?» "®°* more specifically a 
streptococcal infection,’®®' and sensitization of the skin and muscles to some bacterial 
product were suggested.*'*.'%! [In some fashion, malignancy may play a role in 
pathogenesis.'*** 

Laboratory Findings. Creatinuria of an abnormal degree was observed,'*°* 
1658, 2249 sometimes appearing early in the course of severe extensive disease.'?'* 14%, 
1503, 1656, 2186 Eosinophilia was frequent,?2?; 1214, 1503, 1656, 2186 and the sedimentation 
rate was often moderately elevated.'®°* Less frequent were leukocytosis and 
elevation in the antistreptolysin titer. No specific electrocardiographic or roentgen- 
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ologic changes were observed.*°'? The affected muscles in dermatomyositis responded 
to both faradic and galvanic currents without a reaction of degeneration, although a 
25 to 40 per cent increase in strength of current was required to cause contraction.*** 

Treatment. The therapy of dermatomyositis remained largely symptomatic. 
Adequate nursing care and physiotherapy were recommended.?*; 15°3 Testosterone 
propionate in conjunction with amino acids and vitamins,'** para-aminobenzoic acid 
associated with physiotherapy,?** and penicillin ° were occasionally used with suc- 
cess. More recently ACTH and cortisone were administered to a limited number of 
patients for short periods of time, with varying success.*®* 154%, 1507, 1622, 2057 


Scleroderma 


Knowledge of scleroderma extends only to the descriptive phase, and under- 
standing of the disease remains superficial. Collagenous connective tissues of 
the skin and subcutaneous elements are not exclusively affected, but the process 
may be widespread and involve virtually all the tissues of the body. 


Clinical Features. Skin Involvement. The cutaneous changes in scleroderma 
are characterized by a waxy edematous induration, frequently associated with Ray- 
naud’s phenomena 12%, 1758, 1749, 1857 and, less frequently, with arthralgia.‘ The un- 
common association of diffuse scleroderma with calcinosis was referred to as the 
Thibierge-Weissenbach syndrome.'*** Alteration of the skin may begin on the ex- 
tremities or at the bridge of the nose and cheeks ; eventually the cutaneous manifesta- 
tions may extend slowly to involve the whole face, the extremities and the trunk.** 

Visceral Involvement. The protean nature of the noncutaneous manifestations 
of scleroderma was illustrated by a patient in whom, over a period of 19 years, the 
diagnoses of Addison’s disease, chronic ulcerative colitis, heart disease, carcinoma 
of the stomach and pulmonary tuberculosis were made before scleroderma was finally 
diagnosed. The many visceral manifestations of the disease were reviewed.''® In 
the gastrointestinal tract, the esophagus was most frequently involved.'®: 20, 582, 1214, 
1833, 1619, 1783 | esions of the gastrointestinal tract are not specific '**? but can cause 
death.'*** Involvement of the lungs with fibrosis alone or associated with a cystic 
process was described,*® 97, 447, 582, 1228, 1892, 2166 and may occur in the absence of obvi- 
ous skin changes.*°* The heart can be involved to the extent of complete heart block 
and death from heart failure.4™'»'%** Jacksonian convulsions developed in a patient 
with generalized scleroderma.™*® A dental feature was widening of the peridontal 
space, particularly of the molars, with or without loosening of the teeth.'™** Partial 
disappearance of the lamina dura was also seen."'** The disease has produced facial 
hemiatrophy with ankylosis of the temporomandibular joint.'7*? Generalized sclero- 
derma has been associated with bilateral cataract as well as with less serious eye and 
ear conditions." No close relationship with neoplasia, such as that described in 
dermatomyositis, has been observed in scleroderma. 

Pathology. Although areas of fibrinoid degeneration may be seen in the skin, 
the predominant change is a diffuse sclerosis of the intradermal and subcutaneous 
connective tissue." Intimal fibrosis, edema, venous myomatous proliferation 
and fibrinoid degeneration in the walls of small arteries ® were frequently found in 
generalized scleroderma. Baehr and Pollack considered the pathologic changes seen 
in diffuse scleroderma in the arteries, in the endocardial and subendocardial connective 
tissue, and in the glomeruli to be identical with those which they had described for 
L.E.D., including the “wire loop” lesions and focal necrosis of glomerular tufts. 

In the lungs, scleroderma produced compact pulmonary scierosis without dissolu- 
tion of lung tissue '*®? or replacement of parenchyma by bronchiolar proliferative 
tissue which was subject to progressive cystic distention.*** In the heart, focal areas 
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of fibrotic scarring without much cellular infiltration or vascular change were dis- 
tributed throughout the myocardium.**!: 

Etiology. The etiology is unknown. Infection, alteration in protein metabo- 
lism,®*° sensitization phenomena '*°* 2'°* and genetic faults have been suggested as 
possible causes of the disease. Acid-fast bacilli were found in sputum, blood, or nasal 
or subcutaneous tissue smears in five cases.??9° 

Laboratory Findings. Laboratory procedures are of little help in diagnosis. 
Hypoalbuminemia with hypergammaglobulinemia and increased creatinuria 
have been observed. Roentgen appearance of the gastrointestinal tract may suggest 
the possibility of scleroderma.?®® 1738, 1770 

Treatment. No therapy capable of consistently modifying the slow downward 
course of generalized scleroderma has been found. General supportive measures and 
physical therapy were widely recommended.??® 1788 Drugs advocated have in- 
cluded bismuth,!*7® methyltestosterone,'** vitamin procaine hydrochlo- 
ride,*°"* Promin,?**° crude fermentation concentrate rich in B,,,°° and para-amino- 
benzoic acid.‘7* 2249 The results with corticotropin and cortisone in small series of 
patients have been equivocal. Although with both hormones a transient amelioration 
in the signs and symptoms of scleroderma has resulted,’*® '*4*: 2°57 the fundamental 
course of the disease has not been altered.*°%* 


PsorraTIc ARTHRITIS 


With few exceptions,’** the association between psoriasis and arthritis of 
the rheumatoid type was considered significant. In 10,000 medical patients, 
psoriasis was found in 0.43 per cent; among 1,000 patients with rheumatoid ar- 
thritis, psoriasis was found in 3.1 per cent.*"** In another series of 930 patients 


with rheumatoid arthritis, 53 patients (5.6 per cent) had psoriasis.*”* 

Proof is still lacking that psoriatic arthritis is a specific entity."°"* Restriction 
of the term to arthritic changes in the terminal interphalangeal joints was criti- 
cized. Inclusion of patients with psoriasis and rheumatoid arthritis who exhibit 
striking correlation of remission and exacerbations of the skin and joint manifes- 
tations was advocated.'**® Cecil *** regarded it as “just a matter of accident 
whether it involves the terminal phalangeal joints or not.” Accepted criteria 
for psoriatic arthritis would exclude cases for which coincidence is not a satisfy- 
ing explanation." From the standpoint of roentgenology, the impression was 
gained that often when the joints are the primary target tissue, with psoriasis 
following later, the articular changes tend to be indistinguishable from those in 
rheumatoid arthritis, whereas in patients with psoriasis of long standing in whom 
arthritis occurs later, there tends to be a somewhat distinctive radiologic 
appearance.*** 


Clinical Data. In 31 of 53 cases the psoriasis developed before the arthritis, in 
six it appeared after the arthritis and in 10 both diseases seemed to develop at about the 
same time.*®* [Apparently onset was not ascertained in the remaining 6 cases—Ed.]_ In 
a patient with arthritis mutilans the joint lesions preceded the psoriasis by eight years. 
When the arthritis became quiescent after five years, the fingers had shortened to 
“mere bags of useless flesh.” The psoriasis did not start until two years later.*** In 
another patient, involvement of terminal joints was not predominant. But there were 
destructive lesions of the midphalangeal and metatarsophalangeal joints of the toes 
which were not characteristic of rheumatoid arthritis." In a patient with Felty’s 
syndrome, psoriasis developed for the first time four years after splenectomy.’ 


Pathology. No new reports appeared. 
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Laboratory Data. Four of eight patients with psoriatic arthritis had a negative 
agglutination reaction to hemolytic streptococci, and two of the four positive reactions 
were very faint.*'*” But in a group of 53 patients, the streptococcus agglutination re- 
action was positive in 66 per cent.*** 

X-ray findings were regarded as indistinguishable from those of rheumatoid ar- 
thritis except for the unusual location.'*** Joint changes of gout and syphilis may 
simulate psoriatic changes. If x-rays show early destructive change in the terminal 
joints with no significant loss of density, psoriasis should be suspected and clinical 
confirmation sought. The very destructive form of joint involvement is exceedingly 
rare.528 

Etiology. A common etiologic factor for skin and joint changes seemed the 
logical assumption to some authors.?%* Others felt that psoriatic arthritis 
should be interpreted as a manifestation of a combined abnormality of at least two 
genes, one accounting for the psoriasis, the other for the constitutional predisposition 
of the joints to various types of diseases.'°®° Studies regarding the etiology of psoriasis 
stressed the importance of psychogenic factors.'*°* In 86 Army patients with psori- 
asis, emotional maladjustment was much more frequent than in controls, and was re- 
lated to the onset and course of the disease in some patients.*!%* 


Treatment. While no systematic studies of the effect of ACTH and corti- 
sone on psoriatic arthritis were reported, occasional patients with psoriasis and 
rheumatoid arthritis were included in several series.'™: 194% 1897, 1989 Ty 
one patient treated with cortisone and later with ACTH, the arthritis disappeared 
promptly and the psoriasis improved slowly during each course.*** 

The articular response was similar to that in uncomplicated rheumatoid ar- 
thritis. There was also improvement in the psoriasis,’*® but the joint and skin 
lesions returned when the drug was discontinued.'*** The arthritis was more 
responsive to these hormones than was the associated psoriasis.*°* In one series 
the only patient with arthritis who failed to respond to cortisone had mild psori- 
asis; in other patients with psoriasis and rheumatoid arthritis, both the skin le- 
sions and the arthritis responded favorably.'*** [Subsequent experience indicates 
that in rheumatoid arthritis associated with psoriasis, the response to these hormones 
differs little if any from the response in uncomplicated rheumatoid arthritis. The con- 
trol of the skin lesions is irregular, incomplete and often temporary. There is insuffi- 
cient information on the effect of ACTH and cortisone on terminal interphalangeal 
joint involvement, which some consider the only true psoriatic arthropathy, to warrant 
any conclusions. —Ed. | 

Gold therapy was considered to have the same value, dangers and limitations 
in psoriatic arthritis as in uncomplicated rheumatoid arthritis.*”* 


SYNDROME 


Numerous reports on this syndrome appeared. The majority of cases con- 
sisted of the usual triad of conjunctivitis, urethritis and arthritis (and at times 
diarrhea ) .111> 48°, 569, 655, 783, 784, 970, 1068, 1322, 1530, 1575, 2002, 2229 Undoubtedly the 
most extensive work was that of Paronen,'**’ who observed 334 cases in Finland. 
Of these, only 233 cases had the basic triad of symptoms. There continued to 
be no agreement as to the clinical content required for diagnosis of this syndrome ; 
some would broaden the diagnosis to include those patients with the incomplete 
syndrome.*** *#**- °° While the incidence in the U. S. Navy and Marine Corps 
appears to be gradually increasing, this may reflect only an increased awareness 
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of the disease.*”’* The total number of cases observed to date cannot be accu- 
rately determined because many of the reported cases do not represent the classic 
clinical triad, and in others gonorrhea was not adequately excluded." 

Clinical Data. The clinical course was usually prolonged; the majority of 
patients recovered completely within two to six months. Recurrences were noted 
in 15 per cent of patients in one series.""* With few exceptions Reiter’s syn- 
drome affected young men, but its occurrence in women was reported.'*** ?## 22°¢ 
Urethritis was the most common presenting symptom,*** but in many cases ar- 
thritis or conjunctivitis marked the onset of the disease.** *'* Less common 
findings included stomatitis, transient diarrhea, cutaneous lesions and ocular 
symptoms, each of which has ushered in the disease. 


Articular Involvement. Joint symptoms frequently predominate and are very 
rarely absent. In the majority of cases the arthritis is polyarticular, with pain, swell- 
ing, increased heat and effusion. The joints of the lower extremities are more fre- 
quently affected than joints of the upper extremities, and large joints more often than 
small joints. Advanced articular deformities and ankylosis '*®?: 2°"? were observed. 
The joint manifestations may simulate those of rheumatoid arthritis, with sudden onset 
in symmetrical joints. 

Genitourinary Involvement. This usually consists of a mucopurulent discharge, 
but may be an acute copious discharge with pyuria, hematuria and frequency of urina- 
tion. In addition to urethritis, prostatitis, prostatic abscesses, cystitis and hydro- 
nephrosis have been reported.**: 665, 1757 

Ophthalmic Involvement. Conjunctivitis seems to be the most common ocular 
manifestation, but severe ocular involvement was reported in several patients.'®°° 
Cases of interstitial keratitis,*** corneal ulceration and iridocyclitis also were de- 
scribed. Recovery from the eye involvement usually occurs without impairment of 
vision. Similarities between Reiter’s syndrome and Behcet's and Johnson-Stevens 
diseases were pointed out.'22, 1694 

Changes in the Skin and Mucous Membranes. Superficial circinate lesions were 
observed on the glans penis in 26 of 53 cases.°°* Widespread skin lesions may occur 
which are identical with keratodermia blennorrhagica.**: 997, 919, 1560, 2059, 2236 


Etiology. Despite extensive bacteriologic investigations, a specific etiologic 
agent has not been identified. Lymphopathia venereum,** an unidentified 
virus," a filtrable agent pathogenic for mice,“ a Grahamella-like organism,?™ 
and pleuropneumonia-like organisms **° have all been suspected. Harkness *** 
was able to cultivate pleuropneumonia-like organisms from only three of 30 
cases ; but in another study, pleuropneumonia-like organisms were obtained from 
the urine or synovial fluid in three of four patients with this syndrome." 


A possible relationship to bacillary dysentery was considered.***: 12%, 2245 [n 176 
cases of bacillary dysentery there were 14 cases of arthritis, of which seven showed 
the classic Reiter’s triad; this syndrome was thought to represent “toxic manifesta- 
tions of bacillary dysentery.” **4* But of 1,120 cases of bacillary dysentery in another 
study, none had arthritis; in 10 cases of Reiter’s syndrome there was no evidence that 
an active or latent Shigella infection was responsible.'*?® Short '**® suggested that 
the dysentery can activate or provide a portal of entry for the etiologic agent of 
Reiter’s syndrome, and that post-dysenteric arthritis may be due to a secondary invader 
rather than to Shigella. Three cases were reported *° from the Bahamas, where 
bacillary dysentery is unknown. In India, where dysentery is very common, Reiter's 
disease is uncommon.** Among the British troops in West Germany nine cases 
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were reported in a period of nine months; none of these were associated with dysen- 
tery.'*°* Of particular interest is the high incidence of antecedent dysentery (96.4 
per cent) in an epidemic of 334 cases of Reiter’s syndrome in Finland.®** [All but 33 
cases were seen during and following a widespread epidemic of Flexner dysentery in 1944. 
It was estimated that 0.2 per cent of patients affected with dysentery developed Reiter's syn- 
drome, most of them within three to four weeks after onset of the dysentery. It is evident 
that the author included postdysenteric inflammation of eyes, urethra or joints in both sexes, 
in the absence of the complete triad. Nevertheless, the detailed data indicate that the find- 
ings and the course in well over one-half of these cases were clinically indistinguishable from 
the classic entity. It seems likely that postdysenteric arthritis can be clinically indistinguish- 
able from Reiter's syndrome; it does not follow that the dysentery organism is necessarily 
the etiologic agent.— Ed. 

Treatment. The value of treatment with sulfonamides, penicillin,®*7 2751, 2171 
fever therapy,*** 1246, 1322, 1436, 1560 arsenicals 72, 141, 665, 1092 and gold salts 111, 783, 2171 is 
equivocal, considering the variable response to these therapeutic agents and the usual 
tendency for spontaneous remissions to occur. Streptomycin has recently been tried, 
#90, 864, 1029, 2059, 2126, 2236 with more suggestion of benefit to the genitourinary than to 
the articular involvement. Improvement in four patients was not sufficient to warrant 
definite conclusions.*‘*® Complete remission of all symptoms followed a three-day 
course of aureomycin.!!#¢ 

The use of ACTH in three patients with Reiter's syndrome, and cortisone in one 
patient, was reported.’*** The response in each instance was prompt and dramatic. 
However, withdrawal of the hormones was followed by a relapse of symptoms. 


[Among recently reported cases are included those without some features of the “classical 
triad,” and others that present one or more clinical manifestations in addition to those usually 
accepted as characterizing this syndrome. The suggestions that the terms infectious ur- 
arthritis or idiopathic blennorrheal arthritis be substituted for Reiter's syndrome 
seem unwarranted. Until more is known of the etiology of this condition, little would be 
gained from broadening the “clinical triad” heretofore accepted as characterizing this syn- 
drome.—Ed. ] 


ARTHROPATHY: CHARCOT’s JOINTS 


It has not been established whether these joint changes accompanying lesions 
of the central nervous system are secondary to trophic impulses, as Charcot postu- 
lated, or merely the result of repeated microtraumata to an insensitive joint 
(Volkmann, Virchow). ‘The experimental work of Eloesser in 1917, although 
not conclusive, lent support to the “repeated microtraumata theory.” *** While 
recent authors called attention to diminution or absence of afferent proprioceptive 
impulses which normally inhibit hypermobility of joints, and to hypotonia of 
muscles and of blood vessels as additional factors in pathogenesis, they generally 
accepted the major role of trauma on anesthetic joints.*'* 

Clinical Data. Lesions of the nervous system other than tabes dorsalis that 
may result in the so-called Charcot type of arthropathy include syringomyelia, 
trauma to spinal cord, trauma to posterior roots, cord tumors, congenital mal- 
formations (as spina bifida), spinal caries from tuberculosis, malignant tumors 
or other destructive processes, acute myelitis, poliomyelitis, leprosy, toxic neu- 
ritis and hemiplegic states. 

Charcot-like joint lesions of the ankle or foot have also been described in 
diabetic neuritis."’ Seventeen cases occurred in a series of 20,000 cases 
of diabetes, an incidence of one in 1,100." All cases occurred in long-existing 
diabetes (10 years or more), and there was definite evidence of neuritis, usually 
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severe, in 17 of the 20 cases reported. The earliest gross change detected was 
unilateral or bilateral thickening in the tarsal region. No fluid was present in 
the joint and the swelling was painless, without redness of the skin, heat or other 
sign of inflammation. The change progressed slowly and usually resulted in a 
thickened and flattened foot with tendency to eversion and external rotation. 
X-ray findings were similar to those in other neuroarthropathies, and in the one 
case that was examined, pathologic changes were similar to those found in Char- 
cot’s arthropathy secondary to lues. 


The possibility of a Charcot-like joint developing in yaws was raised by a single 
case reported in a native of the Marshall Islands.**®* [This patient had symmetrical 
joint disease involving the metacarpal phalangeal joints, knees and ankles, without neurologic 
lesions. The possibility that this was rheumatoid arthritis with secondary degenerative ar- 
thritis does not seem to be excluded.—Ed.] Painless neuropathy with x-ray findings re- 
sembling those in Charcot’s joints was observed in a patient with pernicious anemia 
and severe subacute combined degeneration of the spinal cord. When x-rays of the 
hips and knees were obtained in 52 patients with pernicious anemia, degenerative joint 
disease was mild and infrequent in those without spinal cord changes. The most se- 
vere and excessive joint changes were seen in five of seven patients with severe neu- 
rologic abnormalities, in whom the lesions were “clinically and radiologically of the 
type of neuropathic arthropathies.” *°* One patient presented bilateral neuropathic 
elbows associated with bilateral cervical ribs and bilateral neuritis."°° Multiple sym- 
metrical joint involvement was reported in a tabetic patient.°™’ 

The bone changes and soft tissue ossification in the pelvis and lower extremities 
of soldiers with spinal cord injuries (usually transverse myelitis) from war wounds 
and accidents were described in detail.*** '*8* Osteoporosis was followed by erosive 
bone changes leading to loss of normal contour of the trochanters, followed by reshap- 
ing and later repair with proliferative or exuberant bone and extensive soft tissue calci- 
fication. The process was considered comparable to the “hypertrophic” type of Char- 
cot’s joint. 


Pathology. The primary pathologic change is a degeneration and partial 
disappearance of the joint cartilage, which is invaded by a fibrous tissue from 
the pannus on its surface. In certain areas the zone of preliminary calcification 
is exposed by the stripping away of cartilage. Beneath this zone there may be 
a proliferation of cartilage which becomes converted into subchondral bone, thus 
accounting for the sclerotic, eburnated bone seen at the base of large defects in 
the articular cartilage. A generalized atrophy of the trabeculae of the cancellous 
bone is often seen. [This is probably the basis for the pathologic fractures so com- 
monly seen about tabetic joints—Ed.] Intra-articular and extra-articular osteo- 
phytes, exostoses, ossification of muscles and ligaments, as well as ossification of 
joint cartilage, often occur.*** 

An important finding helpful in early diagnosis of neuropathic joints was de- 
scribed.*** Bits of bone and cartilage debris ground into the synovium and asso- 
ciated tissue were found in all of 24 neuropathic joints examined. In five pa- 
tients, surgery was done for “osteoarthritis,” but tabes dorsalis and Charcot’s 
joints subsequently became obvious. The finding is not pathognomonic; it was 
observed in two of 12 cases of severe degenerative arthritis, but not in other 
conditions. 

X-Ray Findings. Mgller'*'® described the roentgen findings in tabetic 
joints: “They present a multivarious picture, characterized on the one hand by 
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very considerable destruction of the ends of the joints ; on the other hand by enor- 
mous, luxuriant new bone formations, which may completely surround the joint 
like spongy mass. Besides, numerous free joint-mice are formed, and large peg- 
shaped bony outgrowths, so that the joint and its surroundings may assume quite 
fantastic shapes. These changes may develop rapidly or slowly. They may be 
found roentgenologically when neither patient nor doctor is aware of the presence 
of tabes dorsalis.” He also stressed the frequency of spontaneous fractures about 
tabetic joints, and the very slight trauma that may produce them. 

Treatment. No additions to the present unsatisfactory treatment were sug- 
gested. Attempted surgical fusion failed in 10 of 12 Charcot’s knees, and in all 
of three Charcot’s hips,”*' but special methods for obtaining rigid fixation at 
operation were successful in the knees.'*”* 


Epipemic Tropical AcuTE POLYARTHRITIS 


This “new form” of epidemic rheumatism was observed in Australian and 
American troops stationed in Northern Territory and Queensland, Australia, 
and in Bougainville in the Solomons during certain seasons from 1942 through 
1945. Its chief features were acute polyarthritis, mild fever, transient rash and 
lymphadenopathy. It was considered probably endemic in the Northern Terri- 
tory of Australia, but its occurrence had gone unnoticed because the peacetime 
population was small. The features of more than 371 cases noted in seven re- 
ports between 1943 and 1945 have been reviewed (Ninth Rheumatism Review). 
In three subsequent publications the characteristics of the syndrome were 
confirmed. 


Of 94 patients who contracted the disease in North Queensland during the wet 
season, all had mild fever and pain and stiffness in the joints, but only three had joint 
effusions. Rash was present in 90 per cent, lymphadenopathy in 50 per cent. Limited 
studies for bacteria and viruses were negative ; circumstances again suggested an insect 
vector, possibly a mosquito. The term “epidemic acute polyarthritis” was thought to 
suggest a more severe disease than the clinical picture warranted, and “epidemic poly- 
arthritis” was preferred.**' In a second epidemic occurring 15 months after one pre- 
viously reported in the same area, 51 soldiers were affected within one month. The 
disease was mild; only 16 patients required hospitalization. Swelling of the joints was 
observed in 15, but in only two was there definite effusion. Dysentery or other enteric 
infection did not appear to be a probable cause. <A biting fly was suspected as a pos- 
sible vector.*** 

Crain ** summarized the features observed in the various epidemics. He distin- 
guished the condition from dengue, acute rheumatic fever, early rheumatoid arthritis, 
palindromic rheumatism and Haverhill fever. 


[Apparently the last reported observations on this disease were made in 1945. Of in- 
terest is the reference to a pre-war report of a syndrome with many similar features—J. R. 
Nimmo, 1928, cited by Gosling.—Ed.] 


Hemopuitic ARTHRITIS 


Hemarthrosis was considered perhaps the most common manifestation of 
hemophilia. Elbows, knees and ankles were most commonly affected, with sud- 
den onset of swelling, warmth and pain lasting for a week or more. Frequent 
recurrences were the rule, and it was unusual for affected joints to return com- 
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pletely to normal. Careful protection and splinting of the acutely afflicted joint 
were recommended. [Early aspiration of the joints after use of transfusions will 
minimize permanent joint damage—Ed.] Caution in the use of physical therapy 
during the recovery stage was advised. “It is a mistake to be in too much of a 
hurry to move these hemarthrotic joints.” *** 

Cystlike changes in the left iliac bone and calcifications about both hip joints 
were reported in a patient with hemophilia.*°** In reviewing the bone and joint 
changes in 44 cases of hemophilia, Ghormley **' found tumors (hemophilic pseudo- 
tumor) in the shafts of bones in six cases, and suggested that they arise either 
from hemorrhages into the joint extending along the bone or from periosteal 
hemorrhages. 


RHEUMATIC PURPURA 


Henoch-Schoenlein purpura is characterized by the combination of purpura or 
urticaria, arthritis or arthralgia, and abdominal pain. The arthritis was de- 
scribed as cyclic and as clearing without residual; in this respect it resembles 
rheumatic fever. In rheumatic fever the joints are usually red and hot, but not 
in rheumatic purpura. Also considered in differential diagnosis were serum sick- 
ness, drug allergies, meningococcemia and rickettsial diseases, and disseminated 
vascular diseases. In one fatal case, “when the knee joints were opened, the 
articular cartilage was well preserved, and when synovial tissue was examined 
microscopically, no inflammation was observed.” *** 

One fulminating case, which ended in death chiefly because of renal involve- 
ment, showed hemolytic streptococcus A in the throat prior to death. This, cou- 


pled with a history of previous rheumatic fever, led the author to suggest the 
presence of a “hypersensitivity angiitis.” ** ACTH therapy brought about rather 
prompt remission of symptoms and signs in a child.'*** 


PALINDROMIC RHEUMATISM 


This uncommon clinical entity, described by Hench and Rosenberg in 1941, 
continued to arouse considerable interest and controversy. Sixteen new cases 
were reported under this title during the period covered by this review, but of 
these only seven adhered strictly to the criteria used in the original description."** 
#45, #22, 1408, 2208 The clinical characteristics were summarized as multiple afebrile 
attacks of acute arthritis with pain, swelling, tenderness, varying degrees of red- 
ness and increased heat, and frequent recurrences lasting a few hours to a few 
days. Usually only a single joint was involved, with considerable disability at 
the time of attack but with complete restitution of joint appearance and function 
following attacks. Para-articular involvement and intracutaneous or subcutane- 
ous nodules occurred in some cases. The absence of general constitutional signs 
and symptoms, the absence of chronic arthritis even when the disease had per- 
sisted for years, and the finding of essentially normal sedimentation rates, blood 
uric acid and radiographs of the involved joints were important points in 
differentiation.'*° 


Salomon 175" reported four cases in children under 11 years of age in whom para- 
articular involvement was prominent. Fever was associated with onset in two. “The 
proper inclusion of these cases is doubtful inasmuch as all attacks subsided perma- 
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nently within a few weeks.” 22° Perl’s case **** was observed during almost two 
years; remission in joint symptoms occurred with bed-rest, and recurrences were 
associated with activity. Scheinberg '*** reported a 43 year old man with congenital 
heart disease who experienced very painful involvement of large joints, with redness 
and swelling, recurrently over a seven year period. [Gout was not ruled out in this 
report.—Ed.] Gryboski ™° thought that joint pain and tenderness associated with re- 
current nodular eruption in a woman with glandular tuberculosis were typical of 
palindromic rheumatism. Low grade fever and elevated sedimentation rate were at- 
tributed to the tubercr'losis. [Some would consider this an excellent example of Poncet's 
disease —Ed.] Weber *!*° felt that the term should be extended to include intermittent 
or recurrent hydrarthrosis, angioneural arthrosis and allergic rheumatism, and that 
the etiology was probably allergic. He described two cases briefly. The first patient 
suffered from recurrent hip pain, migraine and iritis, but did not have objective joint 
findings, and the disease showed no real similarity to palindromic rheumatism as de- 
fined by the originators of the term. The second case, regarded as “half way be- 
tween palindromic rheumatism and angioneurotic edema” later showed radiologic 
changes and microscopically characteristic rheumatoid nodules.*** [In their original 
descriptions, Hench and Rosenberg carefully differentiated palindromic rheumatism from 
intermittent hydrarthrosis, “angioneural arthrosis” of Solis Cohn (1913) and the “allergic 
rheumatisms” of Kahlmeter (1939). While these conditions etymologically can be termed 
“palindromic” in the sense of “recurring” or “subsiding without coming to a head,” their 
inclusion in the concept of a well distinguished clinical entity could serve only to compound 
confusion.— Ed. ] 


Additional Data. The clinical information from the original descriptions of 
34 cases and nine detailed cases reported prior to 1946 was summarized in the 
Ninth Rheumatism Review. Of the seven characteristic cases reported in the 
next five years, four were in men, three in women. Ages ranged from 31 to 53 
years. The disease had lasted from 21 months to 13 years without producing 
clinical or roentgenographic evidence of residual arthritis. Attacks lasted a few 
hours to a few days; usually only one joint was affected, but at times several were 
involved. Para-arthritis was noted at times in six, nodules in one. Slight eleva- 
tion in sedimentation rate was present in three ; one had an eosinophilia of 15 per 
cent during attacks.’** No biopsies were made. 

No new information regarding pathology, etiology or prognosis was added. 
One patient experienced remission during trips to Florida *** ; in two cases local 
trauma appeared to be a factor in some attacks.*** **°* Emotional tension and 
anxiety seemed important in one ** but not in three others.'*° 

Treatment. Chrysotherapy was used in four patients, all of whom ex- 
perienced a striking decrease in frequency of attacks amounting to a virtual re- 
mission. Ginsburg *** initiated treatment with gold thioglucose in one patient 
13 years after onset. He had been observed for six years, during which time the 
pattern of his disease had not been influenced by 29 different therapeutic meas- 
ures. Some improvement was noted in six weeks, when total dosage of gold 
was 100 mg. After four months the patient had received a total dose of 440 mg. 
and had been symptom-free for two months. In three well documented cases, 
Boland and Headley '* observed improvement when cumulative dosage of gold 
thioglucose totaled from 375 to 625 mg., and virtual remission after total dosage 
of 575 to 1,175 mg. On maintenance dosage at three-week intervals, remissions 
had lasted 18, 16 and six months. Frequency of attacks was reduced from an 
average of 73 per year to one in 18 months in one patient, from an average of 228 
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per year to four per year in a second, and from an average of 83 per year to none 
in six months in a third. 
Benadryl was ineffective in three patients.**” ** 


Palindromic Rheumatism vs. Episodic Rheumatoid Arthritis. Hench *** re- 
iterated his position that in most cases palindromic rheumatism can be readily dif- 
ferentiated from atypical rheumatoid arthritis, in which there are periodic bouts of 
transient arthritis for months or years before it settles down to progressive joint 
involvement. He pointed out that in “episodic rheumatoid arthritis” the attacks tend 
to occur in favored joints and to last longer, that they may run together, that para- 
arthritis is rare or absent and finger-pad involvement does not occur, that constitu- 
tional manifestations and sedimentation rate elevation are more likely to be found, 
and that residual symptoms persist between attacks which are likely to be overlooked 
by both patient and physician. Boland and Headley **° indicated the practical diffi- 
culty in differentiation in some cases; two patients presented some features of each 
condition, and a third developed progressive joint changes after a 13-month course 
typical of palindromic rheumatism. 

A detailed and thoroughly documented instance of recurrent transient joint in- 
volvement in which radiologic changes were delayed for nine years was reported by 
Bywaters.*** In addition to recurrent involvement of and around joints characteristic 
of palindromic rheumatism, the course was featured by recurrent intracutaneous no- 
dules of digital pads, by acute swellings in tendon sheaths and palmar fascia producing 
transient finger contractions, and by bursitis. Biopsy of nodules and joints yielded 
findings regarded as diagnostic of rheumatoid arthritis. The condition was regarded 
as a variant of rheumatoid arthritis, and four additional cases were cited to illustrate 
the transition to the more usual type of rheumatoid arthritis. 

To Boland and Headley the beneficial results from gold therapy did not neces- 


sarily indicate that palindromic rheumatism represents merely an atypical form of 
rheumatoid arthritis, but if further trials substantiate their experience some weight 
may be added to that contention.'*® Others stated that “it would indeed be difficult 
to regard a condition in which joints may survive hundreds of attacks without re- 
sidual damage as identical with a disease in which a large number of attacks invariably 
leads to permanent and manifest injury.” *?°° 


[We are in agreement with Hench’s position that, until such time as knowledge of the 
cause of one or both conditions permits determination of the relationship of palindromic 
rheumatism to rheumatoid arthritis, it is worth while to study and differentiate this clinical 
syndrome descriptively. Nevertheless, the tendency to use this diagnosis to express wishful 
thinking on the part of physician and patient is to be deplored. Some of us have yet to see 
a patient in whom this diagnosis has been entertained who has not subsequently developed 
definite rheumatoid arthritis. To be of any value, the differentiation must adhere to the 
definite criteria stated by Hench and Rosenberg, particularly the requirement of several 
years of observation without residual joint damage. The experience of several of us suggests 
that palindromic rheumatism is much less common than an episodic onset of rheumatoid 
arthritis.—Ed. ] 


“ALLERGIC ARTHRITIS” 


A factor of allergy is suspected by some to be concerned with the production 
of several types of joint disease, as noted in appropriate sections of this review. 
Serum sickness and related reactions to drugs are discussed under “ Pharmaceutic 
Arthritis and Arthralgia.” This section is concerned with “allergic arthritis” in 
the narrower sense of an articular reaction repeatedly provoked by a specific 
antigen, and relieved by permanent removal of the antigen. 
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These criteria were reasonably well met by four cases reported “to call 
attention again to the possibility that intermittent swelling of various joints in 
the body may occasionally be of allergic origin.” “** One patient had severe pain 
in neck and right arm, with swelling of right shoulder and upper arm, as well 
as finger involvement, of flve months’ duration. Clinical sensitivity to specific 
foods was demonstrated ; their elimination was followed by complete relief. This 
patient had previously experienced a drug reaction with joint swelling and urti- 
caria. A 40 year old man had recurrent attacks of joint inflammation and urti- 
caria which could be reproduced by ingestion of peanuts and almonds. Reagins 
to these were demonstrated by passive transfer; when these foods were with- 
drawn, no further attacks occurred. In another patient with typical angioneu- 
rotic edema due to egg sensitivity, ankle and wrist swelling was at times associ- 
ated with the edema. In a fourth, attacks of pain and swelling in the fingers 
lasting a few hours to a few days were provoked by ingestion of fish, and the 
attacks ceased following its elimination. The mechanism of production of joint 
symptoms was suggested to be probably the same as that underlying angioneu- 
rotic edema. 


[It is important in such studies that the offending foods be identified by clinical trial. 
Most allergists consider skin tests of little or no value in the diagnosis of food allergy.—Ed. | 


Somewhat less convincing were three cases of recurrent hydrarthrosis reported 
under the title of “allergic arthritis.” '*°* In one patient with periodic attacks there 
was evidence of unrelated skin and nasal allergy, and skin tests to numerous foods 
were positive. Improvement was noted when the patient was placed on an exclusion 
diet and also given antihistaminics. The second patient had recurrent effusions of 
the knees in association with arthritis in other joints. The only evidence of allergy 
was a biopsy compatible with periarteritis nodosa; elimination of foods which gave 
positive skin reactions had not improved the arthritis. In another patient with cyclic 
intermittent hydrarthrosis, the only evidence of allergy was an eosinophilia of 8 to 12 
per cent; allergic studies were negative, and the patient was placed on an exclusion 
diet without relief. 


INTERMITTENT HyYpDRARTHROSIS 


This condition was said again to occur in two forms: (a) symptomatic, in 
which recurrences are irregular, the duration of attacks increases, the joint does 
not return entirely to normal between attacks, and the condition eventually pro- 
gresses to clear-cut rheumatoid arthritis; and (>) idiopathic, in which there is 
regular periodicity and the condition does not progress to eventual rheumatoid 
arthritis..“°* An example of intermittent hydrarthrosis of four years’ duration 
was included in a group of patients having various types of “periodic dis- 
sase.”’**"' Three cases of recurrent hydrarthrosis, of which two were periodic 
in recurrence, were reported as examples of “allergic arthritis.”'** [The term 
intermittent hydrarthrosis should be reserved for those uncommon cases in which 
periodicity is regular, complete restoration of the joint to normal is observed between 
episodes, and no evidence of progression to residual damage is evident over a period 
of several years. Even when these criteria are adhered to, some of these “idiopathic” 
cases eventually turn out to be rheumatoid arthritis (Ninth Rheumatism Review). 
Some of us believe the condition to be an atypical form of rheumatoid arthritis —Ed. ] 
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PHARMACEUTIC ARTHRITIS AND ARTHRALGIA 


Most joint manifestations related to the use of drugs or other therapeutic 
agents appear to be related to sensitization ; some of them furnish the most con- 
vincing examples recorded of “allergic arthritis.” 


An apparent exception was the development of painful osteoporosis in about 2 per 
cent of patients receiving potassium thiocyanate treatment for hypertensive disease. 
Symptoms began insidiously three to six months after the drug had been started. Pain, 
usually in the lower extremities, gradually became more severe and was followed by 
mild swelling of the joints, without acute inflammation. Relief was not obtained by 
various measures as long as the thiocyanate was continued, but did ensue in all of 11 
patients when the drug was stopped.*** 


Articular Reactions to Penicillin. Articular manifestations due to sensi- 
tivity to penicillin have been widely recognized, nearly always as a part of a serum 
sickness type of reaction. The most common pattern was a delayed type of re- 
action occurring a few days to a few weeks after penicillin administration. Fea- 
tures were malaise, mild fever, tachycardia, urticaria (usually severe and spread- 
ing), at times lymphadenitis, and often angioneurotic edema. Joint involvement 
ranged from arthralgia, usually severe, to localized joint swelling and at times 
effusions. Some reactions occurred within a few hours to two days after the 
first use of penicillin,®**"*** "7° and both early and delayed type of reaction oc- 
curred in one patient.*°* While these usually followed intramuscular penicillin, 
systemic reactions including joint manifestations were reported following oral 
17° ‘ 


Nearly all the features and variants of classic serum sickness were described 
in certain patients, including toxic psychoses'!'® 1°**; abdominal symptoms, dyspnea 
and wheezing '°; and Schoenlein-Henoch purpura.** The clinical and laboratory 
findings may lead to confusion with rheumatic fever.1°"* In one case electrocardio- 
graphic abnormalities of the ventricular complex were noted.®*' Fatal reactions to 
penicillin have been reported.'** 

In a review of reactions to penicillin, “based on 308 (of nobody knows how many 
more!) papers published on this topic from March 1943 to October 1948, and an addi- 
tional 52 papers in which sensitivity is mentioned but neither defined nor described,” 
Brown 2*¢ collected the divergent views as to the mechanism of penicillin sensitization. 
There was no agreement as to importance of previous use of penicillin, previous his- 
tory of allergy, the value of skin tests or the réle of previous or concomitant fungus 
infections. Clinical and experimental studies demonstrated that crossed sensitization 
to crystalline penicillin and fungus products could be produced.**4 

Articular Reactions to Sulfonamides. Arthralgia, usually in association with 
skin reactions and sometimes with other evidences of serum sickness, was included in 
a review of reactions to the sulfonamides.** 

Serum Sickness. No new clinical data appeared. From further studies on the 
mechanism of serum sickness, it was concluded that this condition is the result of an 
antigen-antibody reaction, and that the serum sickness antibody is distinct from pre- 
cipitin 


Treatment. State and Wangensteen '’*° encountered serum sickness after 
intravenous administration of crystalline bovine albumin, during investigation of 
this material as a blood substitute. When they undertook the use of intravenous 
infusions of procaine to relieve the arthralgia and myalgia, the entire clinical pic- 
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ture of serum sickness was favorably influenced. Following 1 gm. of procaine 
given over a period of two hours, 10 of 16 patients were completely relieved and 
four were temporarily relieved ; only two were not helped. Another patient with 
serum-sickness reaction from tetanus antitoxin was similarly treated, with good 
results. Intravenous procaine was used in the treatment of penicillin reactions, 
with and without favorable results.**:**':'"*° Antihistaminics were useful in 
controlling the skin lesions in serum sickness."*** [No mention is made of effect 
on arthralgia or myalgia—Ed.] The somewhat inconsistent effects of antihista- 
minics in controlling penicillin reactions were reviewed: “they may or may not 
control the reactions and permit continuation of penicillin therapy.” **° [ Corti- 
sone and corticotropin have since been shown to control effectively both the urticaria 
and arthritis —Ed. 


ALKAPTONURIA, OCHRONOSIS AND OCHRONOTIC ARTHRITIS 


Alkaptonuria designates a condition in which certain aromatic compounds are 
excreted in the urine; these compounds (alkapton bodies) are characterized by 
the production of a dark or black color on oxidation, and by numerous chemical 
reactions. Ochronosis designates the pigmentation of tissues, particularly carti- 
lage, which appears black grossly but derives its name from its yellowish appear- 
ance under the microscope. It is usually associated with severe or long standing 
alkaptonuria. With time, the ochronotic pigmentation may be associated with 
extensive cartilage degeneration, resulting in a distinctive form of arthritis. 
Especially characteristic are the spinal lesions that are secondary to intervertebral 
dise degeneration (Ninth Rheumatism Review). Pathogenesis *** and historical 
aspects were reviewed. 


Clinical Data. ‘Twenty-cight new cases of alkaptonuria were reported, including 
14 with arthritis and eight with ochronosis. An ochronosis-like pigmentation of skin, 
nail beds, palate, conjunctiva and cartilage was observed in 10 men who had taken 
atabrine for from one to two and one-half years. None had alkaptonuria or x-ray evi- 
dence of arthritis.’°** 

Spinal manifestations predominated in the five cases described in detail.***: *7* 4%. 
1005, 2161 Tn a 29 year old soldier, recurrent intervertebral disc herniation was associ- 
ated with alkaptonuria and ochronosis; the symptoms dated from an injury at the age 
of 19.*° In the other four patients osteoarthritis of the spine was severe. In addi- 
tion, one had loose bodies and degenerative changes in the knee,’®** and two had in- 
volvement of other peripheral joints.*** *!*! The problem of diagnosis was well 
illustrated in the instance of a 35 year old man with low back pain that had resisted 
a variety of treatments. The extensive disintegration of intervertebral discs, with 
apparent displacement of vertebrae in the settling process and lipping of all lumbar 
bodies, was unexplained until homogentisic acid was demonstrated in the urine and 
ochronosis of ear cartilage was demonstrated by biopsy.*** Calcification of inter- 
vertebral discs was again noted.?'™ 

Alkaptonuria appeared as a simple recessive characteristic in a study of a large 
American family. Fifteen cases were found among 300 relatives investigated from a 
large kindred, traced through seven generations. Arthritis and ochronosis were asso 
ciated with the alkaptonuria in three cases, and arthritis alone in two. The im- 
portance of intermarriage was indicated by the family history of a patient with alkap- 
tonuria, ochronosis and arthritis. His parents were first cousins, three of his eight 
siblings had alkaptonuria, and two of the three had arthritis also. The patient had 
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married a cousin, and three of their four children had alkaptonuria, two having 
arthritis 

Laboratory Data. Chemical tests used in detecting alkaptonuria were listed.***: 
493 A new observation of fluorescent behavior of urine containing alkaptone bodies 
was made.*** Another instance of alkaptonuria and hyperuricemia was recorded.*'* 
[“Blood” uric acid was 6.8 mg. per cent, method of determination not stated. There were 
no clinical characteristics of gout. It is likely that alkaptone bodies may contribute to the 
color produced with several of the reagents used for determination of uric acid.—Ed.] 
Neuberger '*°* criticized the specificity of older methods for determination of homo- 
gentisic acid and described a specific quantitative silver-reduction method. 

Pathology. Ina 59 year old man who had died of myocardial infarction, autopsy 
revealed severe atherosclerosis with pigmentation of the intimal surfaces of aorta and 
large arteries, accentuated at the sites of arteriosclerotic plaques. In addition to pig- 
mentation of skin, conjunctivae and all the cartilages, shades of bluish black were 
found in fascial planes, tendons, ligaments, perichondrium, periosteum and other con- 
nective tissue structures. Bluish black fluid was found in the larger joint spaces. 
Secondary to the cartilage pigmentation, a crumbling, fragmenting degenerative proc- 
ess had resulted in destruction of the articular surfaces, intervertebral discs, sym- 
physis pubis, and sterno-manubrial articulation. The intervertebral discs had col- 
lapsed in varying degrees, with osseous union between several of the vertebral bodies. 

Etiology and Pathogenesis. Alkaptonuria was again designated as a congenital 
defect in metabolism of the amino acids tyrosine and phenylalanine. Presumably 
because of the lack of an enzyme required to open the benzene ring, in these individuals 
the breakdown of the above precursors is blocked at the stage of homogentisic acid, 
rather than going on to yield acetone, as in normal persons. When tyrosine or 
phenylalanine was administered to alkaptonuric subjects, 85 per cent of the dose was 
recovered as urinary homogentisic acid in one patient '*** and 52 per cent in an- 
other.*'*' No significant effect on homogentisic acid excretion was noted following 
ingestion of ascorbic acid, cysteine or methionine.’**’ Failure to alter the rate of 
excretion by thiouracil and para-aminobenzoic acid suggested that the enzymes in- 
volved in converting tyrosine to homogentisic acid were not the same as the tyro- 
sinase involved in conversion of tyrosine to melanin.***' The very low plasma con- 
centrations noted in a six year old subject, even after the feeding of aromatic 
precursors, led Neuberger '** to emphasize the réle of the kidney in either the forma- 
tion or the active tubular excretion of homogentisic acid. [Further observations on 
plasma levels of alkaptone bodies are needed. The results of this study are counter to the 
accepted theory that ochronosis results from high levels of pigmenting material in the cir- 
culating blood—Ed.] Experimental alkaptonuria was induced in rats by dietary defi- 
ciencies of various amino acids.'** 


Treatment. No effective methods of treatment were suggested. 


[In addition to its clinical recognition, this condition is of interest to students 
of rheumatic disease on theoretic grounds. It provides an excellent example of a 
metabolic product which hastens cartilage degeneration and accelerates the develop- 
ment of degenerative joint disease. Has this been recognized only because the product 
involved happens to be pigmented, and may there be nonpigmented products with 
comparable effects on cartilage ?—Ed.] 


“METABOLIC ARTHRITIS” 


Gout and ochronotic arthritis can be regarded as examples of “metabolic ar- 
thritis.” There are no other clearly defined entities which come under this head- 
ing. The relationship of “metabolic dysfunction” to various types of arthritis 
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was speculated upon.'*"* In a study of the oxalic acid content in the blood of 
patients with “more or less marked metabolic disturbances,” four patients with 
severe joint pains “caused by faulty oxalic acid metabolism” were mentioned." 
| No clinical data were given.—Ed.] 


ENDOCRINE ARTHRITIS 


With the possible exception of acromegaly, no specific endocrine disorder 
has been identified with a particular type of joint disease. The evidence for and 
against the implication of hormonal dysfunction in the pathogenesis of various 
forms of arthritis is reviewed in appropriate sections of this Review, especially 
in “The Adrenal Cortex and Rheumatic Diseases.” 


Menopausal Arthritis. It was stated, without new evidence, that hormonal dys- 
function may be responsible for the onset or exacerbation of many of the arthritides 
occurring at or after the menopause. The controversy surrounding menopausal ar- 
thritis seemed to be concerned with the pathologic classification of the arthritic condi- 
tion, rather than with the recognition of painful joints as an entity in the complex 
syndrome of the climacteric. “Patients with arthralgia associated with the change of 
life may show no demonstrable pathologic change in the joints. In those who do 
show changes, atrophic arthritis is more common than the hypertrophic variety.” 
The use of general supportive measures was emphasized, in addition to large doses of 
estrogens, and adjunctive thyroid therapy in some instances. “The status of endocrino- 
therapy in the arthritis occurring at or after the menopause is not as yet defined.” *'° 
[With this statement we can agree.—Ed.] 


Tue PAINFUL SHOULDER 


Although cases of painful shoulders are apparently becoming so numerous 
that they are now “encountered almost daily by the general clinicians,” '°°* the 
confusion pointed out in previous Reviews continues to surround the subject. 
Uniform terminology still has not been established. Thus, although most per- 
sons who have explored the shoulder agree with Codman’s classic descriptions 
(1934), and maintain that calcific deposits rarely are located primarily in the 


bursa, the popular terms “subacromial bursitis” and “subdeltoid bursitis” per- 
Sist. 9, 1948, 1984, 1508, 1840, 2087, 2237, 2288 “‘Deritendinitis calcarea,” “bicipital syn- 
dromes,” “periarthritis,” “peritendinitis,” “Duplay’s disease,” “frozen shoulders,” 
“internal derangement of the subacromial mechanism,” “the supraspinatus syn- 
drome,” “adhesive capsulitis” and “irritative capsulitis” were terms used to de- 
scribe conditions giving rise to pain in the shoulders.**: 15% 474 774, 1108, 1852, 1856, 
2082, 2196 Some physicians included the “shoulder-hand syndrome” as a manifes- 
tation of painful shoulder.**: 185? 

Anatomy. The anatomy of the shoulder girdle was described by Nauta '** 
and by Quiring and Boroush,’*® who also traced its evolutionary develop- 
ment, while the innervation was described by Wrete.**** The long head of the 
biceps brachiae was described in detail and its relationship to painful shoulders 
discussed.*** 

Clinical Course. Young **** has listed more than 30 conditions which will 
cause pain in the shoulder. Despite this multiplicity of etiologic factors, uncer- 
tainty of diagnosis and confusion in terminology, most cases of purely localized 
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painful shoulder apparently fall into one of several distinct clinical categories. 
The first of these is characterized by acute onset, severe pain in the shoulder and 
localized tenderness, usually over the region of the subacromial bursa. Although 
pain is present even at rest, it is markedly accentuated by motion beyond a few 
degrees, particularly by elevation of the arm and by internal rotation. X-ray 
may reveal a calcium deposit in the musculotendinous cuff, and usually but not 
always in the tendon of the supraspinatus overlying the subacromial bursa. 
After several days of severe pain the acute symptoms usually tend to subside 
but do not disappear entirely. In other cases the onset is less spectacular and 
abrupt ; this is the condition popularly called “subacromial or subdeltoid bursitis.” 
However, since it is comparable to calcific tendinitis elsewhere in the body, this 
term would seem appropriate also for the condition when it occurs in the 
shoulder.'°**: 1361, 1915 


The exact relationship of a calcium deposit to pain in the shoulder is not clear. 
Some authors maintained that an acutely painful shoulder will be relieved when the 
deposit ruptures, either spontaneously or as the result of needling, into the subacromial 
bursa.2®, 195, 1861 Others suggested that irritation of the bursa by the calcium pro- 
duces the pain.®°?; 115% 1489, 1536, 1934 The etiology of calcific tendinitis in the shoulder 
is unknown. Degeneration of the tendon (which is probably related to “wear and 
tear”) was thought to precede 1°54, 4714, 1489, 1984 Tt was reported to 
be more frequent in females than in males,®5' and to be rare in Negroes.'®*! 

Various forms of treatment were recommended. Although differing as to dosage, 
most writers felt that x-ray therapy, when administered early, is almost specific and 
brings prompt subsidence of symptoms,*: ®®, 5%, 1177, 1188, 1249, 1853, 1480, 1691, 2282, 2237 
Others favored needling and procaine injection.?%: 1481, 1459, 1684, 1915 Various physical 
therapeutic modalities were recommended.?*: 474.78? Less popular treatments in- 
cluded oral ammonium chloride, '**' a vegetarian diet,""*® and procaine injection in 
combination with vaccine and “counter-irritation.” *® Although x-ray therapy was 
usually thought to be of little assistance in the chronic states, it was reported to have 
provided relief in some cases of many months’ duration."!®* #2°7 Surgical removal 
of the calcific deposit was considered advisable in chronic cases refractory to other 
treatments.*57, 1084, 1857, 1586, 2287 =Some considered it the treatment of choice in acute 
cases also.'°** 1548 One author suggested surgical excision of the tip of the acromium 
in chronic cases.1%** [Although some favorable results with ACTH and cortisone have 
been reported since the period covered by this review, their place in the treatment of acute 
and chronic shoulder disorders has not been clearly defined.—Fd. | 


Quite distinct from the above is the painful shoulder of gradual onset, with 
diffuse pain, no localized tenderness, and progressive limitation of motion, now 
generally referred to as “adhesive capsulitis.” 7)" X-ray examination 
shows no calcific deposit in the tendinous cuff unless the condition develops sec- 
ondarily to unrelieved calcific tendinitis. A certain percentage of the cases pro- 
gress to the condition called “frozen shoulder.” 

Adhesive capsulitis of moderate severity may respond to physical therapy 
alone, but when it has brought about a frozen shoulder it usually requires manipu- 
lation under general anesthesia.®?: 133, 151, 266, 306, 787, O81, 1084, 1384, 1762, 2195, 2196 Some 
authors, however, believed that even the frozen shoulder can be relieved by physi- 
cal therapeutic measures alone.**:**** Although the exact etiology of the 
frozen shoulder is a matter of conjecture, Simmonds '** believed it is due to 
chronic inflammatory reaction of the supraspinatus tendon secondary to degen- 


> 
= 


782 WILLIAM D. ROBINSON ET AL. 


erative changes which are probably associated with impaired blood supply. This 
in turn may be due to injury of the tendon by impact against the acromium proc- 
ess. Meyerding **** also stressed the importance of repeated attritional trauma. 


[The above distinction between calcific tendinitis and adhesive capsulitis seems arbitrary 
to some of us. While it is useful in the separation of “typical cases,” many patients present 
clinical features which fall in between; cases with an acute onset may progress to a frozen 
shoulder, calcification may be visualized in either condition, and x-ray therapy is occasionally 
helpful in cases of adhesive capsulitis which represent a late complication of calcific tendinitis. 
Or the entire range of clinical manifestations may reflect different degrees and intensity of 
the same unknown fundamental process.—Ed.] 


Less common causes of pain in the shoulder include arthritis (both osteoarthritis 
and rheumatoid arthritis), sprains, fibrositis and ruptured tendons.?* * 275° Rup- 
tured tendons are especially important as a cause of painful shoulders, since their early 
recognition and prompt surgical correction are essential to save the patient continuing 
distress.***7 The rdle of degeneration of the supraspinatus tendon as a precursor to 
rupture was demonstrated in a cadaver **"® and experimentally in rabbits. X-ray 
demonstration of cystic areas in the head of the humerus may indicate a degenerative 
process associated with tearing of the tendon.*®* 

Pain in the shoulder may also be due to conditions outside the shoulder itself. 
The most important of these are the conditions giving rise to the reflex dystrophy of 
the upper extremity (the shoulder-hand syndrome) and brachial neuralgia, and are 
discussed under those headings. 


REFLEX SYMPATHETIC DystropHy 


Synonyms and Related Conditions. Causalgia, Sudeck’s atrophy (post- 
traumatic osteoporosis), painful disability of the shoulder following coronary oc- 
clusion, postinfarctional sclerodactylia, palmar and digital contractures, as well as 
Dupuytren’s contracture, the swollen atrophic hand associated with cervical osteo- 
arthritis, and the shoulder-hand syndrome, probably all represent similar if not 
identical neurovascular mechanisms.**** 

The frequency of causalgic states following World War II wounds has re- 
vived interest in an entity whose earliest adequate description is generally at- 
tributed to Weir Mitchell during the Civil War. The subject was reviewed at 
some length in the last Review, and more recent papers tended to support the 
facts outlined there.** 276, 518, 519, S78, THB, 1327, 1402, 1555, 1600, 2058, 2081, 2135 Clinically, 
the condition first presents burning pain, nonsegmental in distribution but occur- 
ring in an extremity (usually, but not always, the site of recent trauma), followed 
shortly by nonpitting edema. As the edema spreads, the extremity shows cya- 
nosis and becomes hard, brawny and less tender. Muscular atrophy and osteo- 
porosis then become evident, increasing as the condition progresses, and the pain 
becomes “intractable.” Hyperemia is usually considered the cause of the osteo- 
porosis, but the vasomotor manifestations were found to be of two distinct types, 
vasodilatation and vasoconstriction, and in no case was there noticeable alteration 
in the type while the patient was under observation. Demineralization was pres- 
ent in both types but was more pronounced in vasodilatation."**" '°**2°** The 
usual assumption that the condition tends to occur in psychoneurotic individuals 
was denied,*°™ 

Pathogenesis. This is admittedly not clear, and theories presented are purely 
conjectural. According to the usually stated theory, first advanced by deNé in 1938, 
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a prolonged bombardment of pain impulses institutes a cycle of reflexes spreading 
through an “internuncial pool” of neuron connections upward, downward and across 
the spinal cord. This “internuncial pool” is considered to be a “closed self-reéxciting 
chain” of synapses which, having once received sufficient stimuli to become activated, 
continues to send impulses into the sympathetic pathway until checked, either tempo- 
rarily by procaine infiltration or permanently by sympathectomy, rhizotomy or cor- 
dotomy. However, Nathan '*° concluded after an exhaustive review that the most 
satisfactory hypothesis was as follows: “stimulation of the somatic sensory axons 
occurs at the site of the lesion on the nerve trunk ; this stimulation is caused by efferent 
impulses coming down the sympathetic outflow, the site of the lesion forms an arti- 
ficial synapse where this stimulation occurs; the pains due to impulses arising at this 
synapse are referred by the patient to the area of distribution of the sensory nerve.” 
[If this is somewhat confusing to the reader, let him not be discouraged, as the editors of 
this Review are not sure that even the writers on the subject have a clear notion of what it 
means. However, Steinbrocker’s drawing 1% illustrating deNd6's theory is a most lucid 
attempt to clarify an admittedly obscure situation —Ed.] 

Treatment. Repeated procaine infiltrations of the sympathetic ganglia coupled 
with active physical therapeutic measures is the treatment of choice; however, sympa- 
thectomy may be necessary. Successful treatment with tetraethylammonium chloride 
was reported.?"* °§ In cases which have persisted for some time, cordotomy, psy- 
chotherapy or prefrontal lobotomy may be necessary.?"* 1°? 


The Shoulder-Hand Syndrome. This condition, only recently designated 
as a distinct clinical entity, was first summarized by Steinbrocker in a paper be- 
fore the American Rheumatism Association.’*® Subsequent papers by the same 
author and his associates *** 1°: *#*. 1°47 have served to clarify the subject fur- 
ther and to identify it with the causalgia state. One of these '*** summarizes in 
detail our present knowledge of the condition. Bayles ''* summarized 17 cases 
of this condition observed to follow various precipitating factors, but others writ- 
ing on the subject #8: 9°, **2, 1918, 1926 stressed the importance of the shoulder-hand 
syndrome as a complication of coronary artery disease. As pointed out in the 
last (Ninth) Rheumatism Review, the condition, although most frequently re- 
ported following myocardial infarction, may occur after hemiplegia, splinting of 
an arm after fracture, manipulation of a shoulder, in the convalescent period fol- 
lowing an abdominal operation, or even without apparent cause. Usually uni- 
lateral, it may at times be bilateral. It occurs usually in patients in the older age 
groups. Symptoms and signs follow a rather typical pattern and closely re- 
semble those outlined above under causalgia. Either the shoulder or hand may 
be affected first, or the two may develop symptoms simultaneously. The shoul- 
der presents generalized stiffness and moderate pain which becomes acute on at- 
tempted motion. The hand presents uniform generalized brawny thickening with 
tense, shiny bluish skin, the latter somewhat resembling a sclerodactylia. The 
swelling is usually nonpitting, although in some acute cases a rather marked pit- 
ting may be present. The fingers are held in a position of partial flexion, with 
motion markedly restricted in the effort to avoid pain. The grip is weakened. 
Although the patient may complain of pain radiating from the shoulder to the 
tips of the fingers, the elbow remains singularly unaffected from an objective 
standpoint. These symptoms will usually become progressively worse during a 
period of from three to six months, following which the painful shoulder dys- 
function gradually subsides, as does the swelling of the hand. At this stage, how- 
ever, the stiffness and flexion deformity of the fingers are apt to become more 
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pronounced, with atrophy of the subcutaneous tissues and muscles of the hand. 
Dupuytren’s contractures may ensue. X-rays reveal a diffuse osteoporosis. 

Treatment of the shoulder-hand syndrome is the same as noted above for re- 
flex dystrophy in general. It may be unsatisfactory, even when instituted early. 
Although active physical therapy must be carried out from the beginning, forced 
passive motion of either the hand or the shoulder may aggravate the condition. 
A single stellate ganglion block brought improvement in 10 of 16 cases.*** A 
single case was reported that had been unsuccessfully treated with rather small 
doses of ACTH over a period of 11 days.°** [There are later reports of the suc- 
cessful use of ACTH and cortisone, usually in somewhat larger doses than are used 
in rheumatoid arthritis —Ed. ] 


BRACHIAL NEURALGIA 
Radicular Pain in the Upper Extremity 


Somewhat similar to the confusion surrounding the painful shoulder is the 
confusion regarding the various conditions which produce a radicular type of 
pain in the upper extremity. “In the differential diagnosis of pain in the neck 
and shoulder, experience may be fallacious and judgment difficult. The pain may 
be simply an annoyance or a symptom of serious disease. . . . These patients 
wander from physician to physician and often to cultists—and still the pain per- 
sists.”°** In reviewing the papers dealing with this chain of symptoms, it is 
obvious that various authors, although describing the same condition, are at- 
tributing it to different etiologic factors, while some seem unaware of the various 


conditions that produce somewhat similar symptoms. It would appear that our 
knowledge of these conditions is still incomplete and that a final answer is not 
on the immediate horizon. Several authors attempted to summarize and to clas- 
sify the various conditions causing pain radiating from the neck and shoulder 
girdle into the upper extremities.'**: 1%: 2%, 420, 453, 538, 748, 90, 902, 999, 1469 Not all 
were in agreement, but the following entities should apparently be recognized : 


Osteoarthritis. This was referred to both as a very common cause of nerve root 
involvement °°? and as an uncommon cause.**’ *** The pain itself was claimed to be 
due to nerve root compression produced by bony spurs in the intervertebral foramina 
(this was called “facet syndrome” by one author),'®* and also to soft tissue or joint 
effusions rather than actual osteophyte formation.®°*: '5'7 Narrowing of the inter- 
vertebral disc spaces may result from degeneration, shrinkage and loss of elasticity of 
the intervertebral discs.*? Chest symptoms simulating coronary artery disease may 
also arise from osteoarthritis of the cervical and dorsal spine.** 

Abnormalities of the Intervertebral Fibrocartilages. Hoffman? was of the 
opinion that degeneration of the cervical disc with bulging of the annulus fibrosus into 
the spinal canal should be regarded as a part of osteoarthritis and not of the disc 
syndrome. But midline protrusions of the disc sufficient to cause pressure on the 
cervical cord, or true ruptures with herniation of the nucleus pulposus, although rare, 
may present a picture likely to be confused with intraspinal neoplasms 5°? or Pancoast’s 
tumor.'"®! Posterolateral bulging of the disc without rupture, but still causing pres- 
sure on the cervical roots and not on the cord itself, was more frequently recognized 
as a cause of neck and shoulder pain.'**. 5%%.°°° These patients may present a variety 
of symptoms, chiefly stiffness of the neck, and pain over a period of months or years. 
rhe pain may be cervical, scapular, humeral, precordial or thoracic. It may be sub- 
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occipital or may radiate down the arm. Sudden changes of position of the head, 
coughing, sneezing or straining may aggravate the pain or may cause a sudden electric 
shocklike exacerbation of the pain. Paresthesia may develop, as well as muscular 
atrophy. 

Lesions of the Superior Thoracic Outlet. Several conditions were differen- 
tiated under this heading, all of which can be responsible for compression of the bra- 
chial plexus and subclavian vessels. In addition to the well recognized mechanisms 
of a cervical rib or abnormal scalene muscle in producing symptoms, a “costoclavicular 
syndrome” was described in which the neurovascular structures are compressed be- 
tween the clavicle and the first thoracic rib.'**!: 170% 191% 2042 Any of these mecha- 
nisms may cause symptoms in three major systems: (a) Circulatory symptoms may 
be mild, giving only pallor of the extremity, or they may be severe enough to cause 
thromboses in the subclavian, radial or ulnar artery. (b) Nervous symptoms may be 
only mild paresthesia, or they may be severe continual pain and atrophy of muscles of 
the hand. (c) Sympathetic symptoms may involve vascular structures at the distal 
part of an extremity without affecting the proximal parts.'** 

Recent writers have differed as to the significance of an abnormal scalenus anticus 
muscle. It was considered to be seldom a primary condition, but rather a common 
complication of any of the more prevalent afflictions of the shoulder girdle or cervical 
spine.’5*. #18 Judovich '°'* suggested that a primary scalene syndrome is one in which 
symptoms originate in and are due to an intrinsic disturbance of the anterior scalene 
muscles (spasm, hypertrophy or myositis often due to trauma), while a secondary 
scalene syndrome is one in which there is reflex spasm of the anterior scalene muscle, 
caused by irritation of structures in the shoulder girdle or by disturbance of segments 
which innervate these structures. Recognition of this difference can explain the re- 
lief of symptoms which sometimes follows section of anterior scalene muscle (in pri- 
mary cases), and its failure in others (when the syndrome is secondary to some con- 
dition outside of the muscle itself). He suggested that the two types may be differen- 
tiated by the relief of symptoms obtained in primary cases by proper injection of the 
anterior scalene muscle with novocain, but others questioned the value of this pro- 
cedure in diagnosis.'*°* Similar symptoms may be due to an anomalous insertion of 
the scalenus medius muscle '*°? or to dropping of the shoulder girdle.*°* An excellent 
anatomic study of this area was presented."'®' 


Treatment. Most of those writing on the subject of osteoarthritis of the 
cervical spine and of protruded cervical discs agreed that conservative treatment 
using diathermy, cervical traction and sometimes a neck collar should be given 
an adequate trial. If symptoms are not relieved, surgery is indicated. Cases of 
primary scalenus anticus syndrome may be completely relieved by section of the 
muscle.*°'* Some cases of cervical rib syndrome may also be relieved by this 
procedure, whereas others will require removal of the rib.“ '°°'"* In the 
“costoclavicular syndrome,” exercises to strengthen muscles which elevate the 
shoulder girdle were successful in about one-half of the patients; if the exercises 
failed, scaleniotez:y and sometimes rib resection was advised.***": 


NONARTICULAR RHEUMATISM 


Nonarticular rheumatism embraces a variety of conditions in which musculo- 
skeletal complaints are produced by conditions which do not involve the joints 
proper. The pathology of certain of these conditions is well defined in soft tis- 
sues such as bursae, tendons and tendon sheaths, muscles and fascia; in other 
conditions under this heading, the pathology responsible for the symptoms is 
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hypothetic, or nonexistent, as in “fibrositis” and “psychogenic rheumatism.” 
Many of the conditions considered in the sections on “The Painful Shoulder,” 
“Reflex Sympathetic Dystrophy,” “Brachial Neuralgia” and “Backache and 
Sciatica” can properly be classified as forms of nonarticular rheumatism. [Many 
of these conditions are poorly defined, and there is no apparent agreement as to classi- 
fication. To add to the confusion, some authors use the term “fibrositis” as synony- 
mous with nonarticular rheumatism, while others restrict its use to a loosely defined 
symptom-complex without characteristic localization or pathology, which is believed 
to constitute a clinical entity. In this review the editors have followed an arbitrary 
classification which seems logical to them, and have used “fibrositis” only in the second 
sense.—Ed. ] 


Diseases of Fibrous Structures 


Bursae and Bursitis. All parts of the body in which movement is likely to 
produce friction are provided with bursae. Some are constant, others occasional ; 
some superficial, others deep; some are constantly connected with joints, others 
never or only as an anomaly. Adventitious bursae arise at points of abnormal 
irritation, as in a bunion. When the subdeltoid bursa of rabbits was obliterated 
surgically, subsequent implantation of cellophane resulted in formation of a new 
bursa in 28 of 30 instances.*""* Enlarged bursae are not all traumatic. Visuali- 
zation by x-ray after an injection was suggested as a safe procedure to aid in the 
diagnosis of bursal enlargements, and to determine the anatomic connection of 
bursae with joints and the character of bursal contents.* 

Inflammation of a bursa (bursitis) may be caused by trauma, unusual use of 
the part, infection, or by some unknown agent.*** It was suggested that syphi- 
litic bursitis may be more common than is usually suspected.2 The pain of 
bursitis, particularly in the shoulder, was attributed to concomitant inflammation 
of the adjacent joint, and the term “acute calcifying burso-arthritis” was recom- 
mended."*** [No pathologic evidence for this concept was submitted.—Ed.] 


Locations of Bursitis. Commonly affected are the subacromial, olecranon, ischial, 
prepatellar and achilles bursae. Of these, subacromial bursitis is the most common, 
and the symptoms, signs, diagnosis and treatment were outlined in detail.*** [It is 
further considered under “The Painful Shoulder.”—Ed.] In the region of the elbow 
joint the olecranon bursa is vulnerable because of its superficial location. The re- 
sulting lesion, marked by localized tenderness and swelling, is often referred to as 
“miner’s elbow.” The other common disability about the elbow joint, “tennis elbow,” 
is sometimes due to radiohumeral bursitis,'®'* but may be due to a lesion in other 
structures. [See Diseases Primarily Related to Trauma—Ed.] Bursitis in the region 
of the fibular collateral ligament, confirmed in six patients by surgical removal, was 
responsible for pain over the lateral aspect of the knee, aggravated by exercise and 
relieved by rest. Examination revealed a localized tender mass at or near the liga- 
ment with pain on adduction of the tibia, extension of the knee, and internal rotation 
of the tibia on the femur.*® 

Few cases of bursitis involving the hand have been reported, but among 523 in- 
juries in boxers and wrestlers, traumatic bursitis of the metacarpophalangeal joints 
was diagnosed in ten. Seven responded to conservative treatment, but in three, ex- 
cision of the bursal sac was necessary.?"** Iliopectineal bursitis must be considered 
in the differential diagnosis of hip pain. Other symptoms are change in gait, flexion 
of the hip and knee, adduction and external rotation of the hip, and protection against 
hyperextension.*** Immobilization in a hip spica, with a window over the femoral 
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triangle to permit application of heat, was said to shorten the period of recovery.*** 
Fourteen cases of anserine bursitis (cystic hydroma of horsemen) and supernumerary 
bursa of the pectineus muscle simulating inguinal hernia *°°* were described. 

Calcareous bursitis in the region of the knee is rare but was found in eight pa- 
tients who complained of progressive pain, swelling and limited movement. Examina- 
tion revealed a tender swelling over the involved bursa. Calcification was usually 
not suspected until revealed by x-ray.'*** A patient with calcification of the prepa- 
tellar bursa was also reported,®* and in one exceptional case the deposit invaded and 
penetrated the bony cortex. In another patient, calcareous deposit involved the radio- 
humeral ligament with extensive infiltration into the joint capsule, sufficient to suggest 
a 


Treatment. Acute traumatic bursitis is best treated by aspiration of the 
fluid, gentle compression, rest, heat and physiotherapy. Some deep bursae may 
respond to procaine injections and deep x-ray therapy, but surgery is indicated 
in the persistent traumatic type with pathologic changes.** **** In calcareous 
bursitis, conservative treatment using needling and injection of procaine should 
be tried first if the symptoms are not too severe. If such treatment is unsuccess- 
ful, surgical excision may be curative.** '*** Three patients were completely 
relieved when the bursae were injected with 3 to 5 c.c. of Intracaine in oil.*** 

Tenosynovitis and Tendinitis. Inflammation of tendons and tendon sheaths 
may be due to specific infection, most often tuberculosis,’’” or to acute or chronic 
trauma. It may occur in the course of rheumatoid arthritis, palindromic rheu- 
matism, gout, or specific infectious arthritis, or it may develop without relation 
to any of the above factors. 

Nonspecific inflammatory lesions of tendons were divided into three groups: 
(1) peritendinitis crepitans, in which the deposition of fibrin produces charac- 
teristic crepitation on motion, and which is usually attributed to prolonged repe- 
tition of the same movement; (2) stenosing tenosynovitis, which occurs only in 
tendons whose synovial sheaths are constricted at the narrowest portions; and 
(3) tenosynovitis with effusion, most commonly due to tuberculosis, but not in- 
frequently associated with rheumatoid arthritis..‘™* The frequency of tendon 
sheath involvement in rheumatic diseases was emphasized ****; in rare cases it 
may be the primary lesion. In such a patient with nodular polytendovaginitis 
and no joint disturbance, histologic changes in the tendons were similar to those 
seen in rheumatoid arthritis. Subcutaneous nodules were present, and the ,pa- 
tient had experienced relief during a bout of obstructive jaundice.’*” 


Tenosynovitis in the forearm occurred in people whose work requires a strong 
gripping action while the hands are being subjected to vibration, for example, in 
workers catching bricks dropped from a height, or automobile mechanics using pliers. 
In three cases, tuberculosis of the tendon sheaths developed.'**! Tenosynovitis of the 
wrist and hand may produce considerable enlargement.'**° Three cases of chronic 
nonspecific tenosynovitis, with effusion about the ankle, were reported.''** 

The incidence of acute suppurative tenosynovitis of the hand has decreased to 42 
per cent of what it was before the introduction of antibiotics.°* Penicillin was ef- 
fective in ail of 13 acute cases.**5 

Stenosing Tendovaginitis at Radial Styloid (Quervain's Disease). This condi- 
tion is often a cause of persistent wrist pain. It results from: hyperplasia and thick- 
ening of the sheath which envelops the tendons of the abductor pollicis longus and 
extensor pollicis brevis as they emerge from a common tunnel in the bony groove 
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over the radial styloid, beneath the dorsal carpal ligaments. In some cases a nodule 
or an inflammatory reaction in the tendon was recorded.** 15% 

The onset is gradual, over a period of weeks or months. Trauma does not often 
appear in the case history, but excessive use of the hands may be a factor. The pa- 
tient’s chief complaint is pain on moving the thumb. Findings include (1) swelling 
over the sheath, obliterating the anatomic snuffbox ; (2) localized, exquisite tenderness 
over the tip of the radial styloid; (3) thickening of the tendon sheaths on palpation; 
(4) pain on forcible abduction of the thumb; and (5) absence of heat, redness or 
crepitation. Roentgenograms are usually negative, but may show a periosteal re- 
action. Conservative treatment, including immobilization in plaster, local heat, x-ray 
therapy and physiotherapy, is seldom successful. Surgery is the treatment of choice; 
active movements should be commenced 24 hours after the operation.**® 74, 7 In 
two unusual cases the constriction involved only the extensor pollicis brevis, which 
was in a separate compartment.'*®* The occurrence of Quervain’s disease in a mother 
and daughter was reported.*°"* 

Other Tendon Lesions Around Hand. Unusual forms of tenosynovitis were de- 
scribed by several authors. Next in frequency to Quervain’s disease as a cause of 
painful thumb movement was involvement of the flexor pollicis longus at the meta- 
carpophalangeal joint.°** Fourteen cases of “trigger-thumb” in infants were reported, 
in which the thumbs could net be fully flexed or extended; there was no history of 
injury or pain. The condition was due to fusiform swelling of the flexor pollicis 
tendon with constriction of the sheath at the metacarpal head. Surgery. was successful 
in all cases.'7*% 29* Three cases of “trigger-finger” were described in which heat 
appeared to be the causative factor. Two of the patients had been injured by han- 
dling an overheated arc-welding gun, and the third had received an overdose of infra- 
red radiation.°°° Six cases of tenosynovitis of the extensor carpi ulnaris were de- 
scribed ; this lesion had not previously been recorded. The usual cause was a twisting 
injury to the wrist. Examination revealed grating within the sheath and edema of 
the surrounding tissue. This condition may account for residual pain following a 
Colles’ fracture.*** 

Calcareous Tendinitis. The occurrence of this condition in the capsule of the 
shoulder was discussed under “The Painful Shoulder.” Although common there and 
rare elsewhere, it may occur in many areas and cause acute pain, often simulating 
acute gouty arthritis. One case involving a flexor tendon over a distal phalangeal 
finger joint healed completely on rest alone, with virtual disappearance of the calcium 
deposit.2°°° Another “accumulation of calcium matter appearing in the area of the 
flexor tendons of the foot” was described.'** 

«In 15 patients with calcific deposits occurring about the wrist and palm, eight 
were on the ulnar side and five on the radial side of the wrist, and two in the palm of 
the hand. All complained of severe pain with sudden and recent onset. The diag- 
nosis was established by roentgenograms which suggested that the deposits were in 
the tendon sheath, bursae or ligaments. None gave a history of injury. Three de- 
veloped calcitic bursitis of the shoulder simultaneously or shortly afterwards. The 
prognosis is excellent, the condition being self-limiting and the recovery spontaneous. 
Immobilization or infiltration with procaine may give comfort while the process is 
running its course.’?®* [As in shoulder involvement, x-ray therapy is often helpful in 
acute calcific tendinitis elsewhere—Ed.] Tendinitis of the flexor carpi ulnaris without 
history of trauma was associated with amorphous calcium deposits in the tendon.*!** 
Calcareous peritendinitis of the feet was described as a possible occupational disease 
not previously reported. It may be found in house-painters and other workers using 
narrow-runged ladders.'®®* 

Dupuytren’s Contracture. Opinions again were conflicting on the value of 
vitamin E. Steinberg continued to attribute Dupuytren’s contracture to an abnormal 
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use of this vitamin by the connective tissues, and reported marked clinical benefit in 
37 of 40 patients treated with vitamin E.’*** Results were similar although not so 
rapid in another series, which included 13 patients.*°°* But when these claims were 
carefully studied by another group, 12 of 13 patients showed no evidence of improve- 
ment, and the use of vitamin E was abandoned.'®** In an instance of excessive scar 
tissue following operation for Dupuytren’s contracture, there was marked improve- 
ment when cortisone was used as an adjunct to active elastic splinting and physio- 
therapy, with further gradual improvement after the hormone was stopped.'!? 

Synovial Cysts. Synovial cysts of the fingers are discussed under Osteoarthritis. 
Rupture of the popliteal fascia may be confused with Baker’s cyst **°; trauma was be- 
lieved to be a factor in some cases of Baker’s cyst.°** 

Calcinosis. Recent contributions were largely confined to case reports.*!® %427, 
2190 ~Tt was suggested that the differences in age and sex occurrence indicate that the 
circumscript and universal types are two different diseases.°*® The circumscript 
variety usually occurs in middle or late life. The factor responsible for the deposition 
of calcium is still unknown; it was postulated that in calcinosis cutis circumscripta 
the initiating factor is vascular block by agglutinated red cells, emboli or thrombi, and 
that this may be precipitated by cold, trauma or spasm.5*® In a 40 year old man with 
x-ray findings of multiple disseminated calcinosis, surgical treatment was found to be 
satisfactory provided all calcified material was removed.*”° In one patient, calcinosis 
cutis circumscripta was associated with Raynaud’s disease.'*'* 

The universal type usually occurs in the first two decades of life, and involves 
skin and subcutaneous tissues, and sometimes tendons, nerve sheaths, muscles and 
fascia. An extreme degree of calcinosis interstitialis was observed in a patient with 
scleroderma with deposits in shoulders, elbows, hips, knees, ankles, spine, tendons 
and ligaments.'*** Another patient showed numerous areas of calcification in soft 
tissues associated with gross destruction of the distal phalanges of the hands.'7° The 


x-ray diffraction pattern of calcific material from various locations was that of apa- 
tite.*55 Symptomatic treatment included prevention of secondary infection in areas 
of ulceration, protection of the hands from cold, sedation and, if necessary, curettage 
of the deposits.°*® A ketogenic diet did not affect the progress of the disease in one 
patient.1427 


Myositis AND MYALGIA 


Myositis Ossificans. In a group of 1,500 cadets, 1 per cent of those playing 
football were affected by myositis ossificans.**® The condition begins as an inflam- 
matory reaction in response to hemorrhage produced by trauma. The most constant 
symptom is pain, which may be brief, persistent or progressive. The first physical 
sign is a doughy swelling which increases in size and hardness. Calcification may 
be seen in x-rays one to four weeks after the injury.'*** The lesion was described 
as a spurious fibrocartilaginous tissue reaction to trauma, with eventual endochondral 
ossification.**® In one case, operative trauma was the precipitating factor.%* Re- 
moval of an osteoma of the ileum was followed by myositis ossificans in the gluteus 
muscles. Several atypical cases were reported.**: 2°? In 10 cases, complete relief 
of pain resulted from x-ray therapy. As surgery is frequently followed by recurrence, 
a trial of x-ray therapy is justified.15** 

Generalized Myositis Fibrosa. Only 13 cases have been reported previously. 
The onset is insidious, usually with stiffness in the legs, arms or back. Remissions 
and exacerbations may extend over many years, but the course is progressive, with 
contracture of the muscles involved. Pain is absent, and the affected muscles feel 
doughy, boggy, firm, or like a sandbag. Muscle biopsies show degenerative, inflam- 
matory and fibrotic changes.'*"* 


? 
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Tropical Myositis. ‘The pathogenesis is uncertain. In a patient with femoral 
thrombosis, pus aspirated from the thigh was typical of that seen in tropical myositis. 
Interference with blood supply, demonstrated in this patient at operation, was sug- 
gested as the cause of some cases of tropical myositis.*** ** 

Clostridial Myositis. Sixteen different species of anaerobic organisms were 
found in specimens from 110 cases of clostridial myositis.'*** 


Epidemic Myositis or Myalgia: Epidemic Pleurodynia: Bornholm Dis- 
ease. Several more epidemics were reported.*** °*: °*%, 79% 812, 921, 980, 1970, 1767, 2017 
In one instance eight members of the same household were stricken within one 
week. Prodromal symptoms were head colds, headache, anorexia and my- 
algia. All of 114 cases had the typical onset of severe paroxysmal pain in the 
upper abdomen or at the costal margin. Lymphadenopathy seen in this series 
had not been previously described.*** Complications were pericarditis, or- 
chitis, and involvement of the central nervous system.**°*° In one epidemic 
the patients had pleurodynia and cervical myalgia simultaneously. It was sug- 
gested that these are variant forms of the same infectious process.**? Epi- 
demic myalgia affecting the trapezius muscle was said to differ from Bornholm 
disease. It affected only one muscle, with persistent and severe pain which 
sometimes radiated to the occiput or down the arm.**** An epidemic of acute 
lumbar pain, with fever, headache and splenomegaly, seemed to resemble epi- 
demic myalgia; however, the patients were found to have _ infectious 
mononucleosis.*™* 


Symptoms of myalgia resembling those of Bornholm disease occurred in labora- 
tory workers investigating Coxsackie virus 2. This virus was isolated from the nasal 


washings and blood of a patient with Bornholm disease. The presence of complement- 
fixing and virus-neutralizing antibodies in the blood of patients suggested that some 
of the epidemics were associated with infections by Coxsackie virus 1 or 2, or closely 
allied viruses.°** However, in a group of suckling mice infected with Coxsackie 
viruses, myositis was not a constant finding, but it did occur in mice infected with 
other types of virus.'®?* Efforts to isolate virus from material collected during an 
epidemic in Boston were initially unsuccessful by egg-sac and mouse inoculation 
methods,®** but later the intracerebral inoculation of day-old mice with throat wash- 
ings resulted in isolation of four strains of virus; an antigenic relationship between 
two of these strains and the Coxsackie group of viruses was demonstrated. A rise 
in specific neutralizing antibodies was demonstrated in the patients from whom they 
were isolated and in other patients with epidemic pleurodynia, indicating “that these 
viruses are of human origin and played an etiologic rdle in the epidemic.” 71°" 
[The evidence is impressive.—Ed.] 

Myalgia. The terms “myalgia,” “myalgic lesion” and “myalgic spots” were used 
by some to designate part of the symptom complex of fibrositis.1°* 1°55 Others em- 
ployed the terms myositis or myalgia when acute symptoms were localized to the 
region of muscles rather than of joints. Short discarded these terms in favor of 
“arthralgia” and “arthralgia group,” but in some patients with tender, slightly swollen 
lumbar muscles, fever, leukocytosis and elevated sedimentation rate, a diagnosis of 
myositis seemed justified.*2* Epidemic myalgia was considered a separate entity.?°** 
The syndrome of acroparesthesia was attributed to an idiopathic myalgia of the elbow, 
affecting the origins and heads of extensors or flexors of the wrist and hand. The 
injection of a few cubic centimeters of procaine “cured the condition without delay.” ®* 
Myalgia was said to be a common symptom of amebiasis. In 10 patients, treatment 
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of amebiasis was followed by marked improvement of myalgia, arthralgia and rheuma- 
toid arthritis.2*°* [Intervals between treatment and the improvement of rheumatic symp- 
toms were frequently months or years.—Ed.] 

In the diagnosis of painful musculoskeletal disorders it was found that routine 
digital palpation of the affected parts may be inadequate and sometimes misleading. 
To provide more accurate and helpful information, supplemental clinical aids were 
described. Among them were differential palpation, quantitative palpation with a 
pressure gauge, use of saline and procaine injections for evaluation of tenderness, 
and qualitative analysis of the pain.’**? 


Fibrositis 


Fibrositis was rightly designated as the most controversial condition in the 
purview of rheumatism.‘ Almost all are agreed that it is not a single disease 
entity and that the various types of rheumatism which hide behind the name must 
be differentiated.*** *°** It was defined as a mesoblastic tissue reaction brought 
on by different causes, known and unknown,"*** and considered a symptom- 
complex rather than a well defined disease.*°’ '°** Many considered the term 
unsuitable,*** “a convenient label or diagnostic refuge,” *°** “that dangerously 
embracing term.” **® Primary fibrositis was considered an “imaginary dis- 
ease,” **? and the term was discarded by Short because of the unwarranted impli- 
cation concerning its pathogenesis.'*** 


Incidence. Reports on incidence continued to show great variance. In the 
United States the average incidence of nonarticular rheumatism among patients attend- 
ing arthritis clinics was approximately 30 per cent.**® The incidence of fibrositis at 
a U. S. Army Rheumatism Center was 13.4 per cent.**? In Great Britain it was esti- 
mated that there are over 1,000,000 sufferers,**° and that fibrositis comprises more than 
75 per cent of the rheumatic disorders.'°°® Of the rheumatic cases in the British Ex- 
peditionary Force to France (1939), 70 per cent were fibrositis. In the Middle East 
it was the chief cause of frequent and prolonged hospitalization.*** Of 100 consecu- 
tive patients seen at a rheumatism clinic, 71 had fibrositis.*° It was the most frequent 
cause of backache in general practice.*®* The incidence was highest at the working 
age.'#77 [The discrepancy in incidence in different countries emphasizes the need for a 
better classification on an etiologic background. It is evident that in some statistics, “fibro- 
sitis” included all forms of nonarticular rheumatism; in others, it applied only to certain 
subdivisions. In the U. S. Army, fibrositis did not include psychogenic rheumatism, whereas 
in the British Forces it did.—Ed.] 

Etiology. The cause of fibrositis remains controversial. No one has conclu- 
sively demonstrated that the lesion is inflammatory.’**® Most agreed that the syn- 
drome may be caused by many factors, and the relation to trauma, infection, exposure, 
fatigue, and to vascular, metabolic, postural, occupational and psychogenic factors was 
discussed.® 86, $46, 850, 429, 479, 1821, 1828, 2085, 2086 =An explanation given by Himsworth 
(quoted by Copeman) *** was that the syndrome has its basis in a chain of physiologic 
processes which can be interfered with at any point to produce the same impairment 
of bodily function. The same syndrome may thus arise from different causes. 

The concept of focal infection had little support,®** 2° but some still felt that in- 
fection plays a part.**7-'"** Kelly reiterated his hypothesis that the myalgic lesion and 
pain are the result of abnormal reflex activity in the deep pain nerves, regardless of 
the precipitating factor.1°°* 1°54, 1957 author suggested that the name should be 
changed to myospastic syndrome, since the mechanism involves the vasomotor effects 
of the sympathetic nervous system and the local and referred pain of localized muscle 
spasm.’*7® Copeman again suggested that the syndrome may result from abnormal 
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retention of fluid by fat globules confined in indistensible fibrous tissue. The origin 
of this selective swelling was thought to be entlocrine in nature.*** Fibrositis from 
overwork was described. The stronger the contraction of muscle and the longer it 
continues the more ischemia results, with consequent pain.** Many agreed that 
emotional factors play an important role.*** 2°** Ellman believed the syndrome to be 
of psychic origin in the majority of cases.°°° All symptoms of primary fibrositis were 
thought to be the result of articular disorders (largely internal derangements) at the 
spinal joints.*** The syndrome was also attributed to a primary or conditioned defi- 
ciency of vitamin E.*** 


Clinical Data and Diagnosis. ‘he chief symptoms are pain, stiffness and 
soreness; the usual signs, tenderness and limitation of movement. The pain 
varies from mild to severe, from brief in duration to intractably chronic.*°** 
The usual clinical features were described.** *** *® 1247, 1821, 1828, 2038 

Division into five classes—intramuscular, periarticular, bursal and tenosyno- 
vial, subcutaneous and perineuritic—was considered most valuable.2°* Fibrositis 
may cause a variety of somatic complaints, headaches, pleurodynia and pain in the 
abdomen, shoulder, forearm and hand.’*** The most frequent sites were the 
lower back and the gluteal, neck and shoulder areas.'*"":*°** Fibrositis was held 
responsible for the scapulocostal syndrome, which should be considered in all 
shoulder girdle complaints.’* In a patient with poliomyelitis, fibrositis was 
absent on the involved side and present on the uninvolved side.**"* Fibrositis 
was said to be the cause of “cracking joints,” where the sound is produced by 
the stretching of constricted inflamed fibrous tissue.**? The only objective sign 
of the disorder lies in localized trigger points which are sometimes palpable in 


the form of nodules,*** but it was felt that nodules are by no means constant in 
location and probably represent muscle segments in spasm.'*"* Inability to feel 
such nodules was blamed on faulty technic. Nodules were said to give rise to 
referred pains, superficially identical with referred visceral pains, but not initiated 
by visceral disease.***’ 


Differentiation from early rheumatoid arthritis, mild osteoarthritis and psycho- 
genic rheumatism is the chief problem.*** **** Neuritis, intrapelvic disorders and 
disc lesions must also be considered.*°** The differentiation of interstitial neuritis 
was discussed.'°°? Primary fibrositis was considered the chief rheumatic disease from 
which psychogenic rheumatism must be differentiated.*** '**8 Phenobarbital relieved 
the psychogenic group but not those with primary fibrositis.‘%°7 Others found that 
a history inquired into with sufficient curiosity would distinguish between them.***! 
A simple pressure gauge was designed to supplement the usual routine digital palpa- 
tion of painful areas, and other supplementary clinical aids were described.'®*'+ 194? 

Pathology and Laboratory Data. No pathologic lesion has been generally 
accepted.** Most consider that the lesion is not inflammatory but that the pathologic 
changes are chiefly a chemical, chemicophysical or enzymatic disturbance which alters 
the physiology of the tissues involved.*** Muscle biopsies failed to reveal any evi- 
dence of inflammation.’**® No pathologic difference was found between normal mus- 
cle and a muscle with altered quality due to hyperfunction.*** In a patient with ex- 
treme pain and spasm in the lumbar area who died from endocarditis, postmortem sec- 
tions of bone and muscle showed no abnormality.2°* No biochemical abnormalities 
have been demonstrated in the syndrome.?°** The blood vitamin E level is usually 
normal.?®*7 Of 38 ambulant men with fibrositis, only three had significant creati- 
nuria.2°* Plasma viscosity was normal.*** 
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Treatment. Kecommended forms of treatment often reflected the varied 
concepts of etiology. It is most important to reassure the patient that he is suf- 
fering from a benign discomfort which does not lead to total or partial disabil- 
ity."***. The word arthritis must be avoided."*** The treatment of fibrositis is 
supportive and symptomatic. Moderate activity is often advantageous, with 
added daytime rest.*** The value of physical methods of treatment was generally 
accepted.®* 9% 190, 1672, 1821, 2178, 2252 Simple home measures of physiotherapy 
were stressed.** #47, 20°6 Tnjection of local anesthetics was helpful,®*® 
‘821 but was disappointing in chronic cases.*°** Injections should be used only 
when true trigger points are found, since diffuse lesions respond poorly." No- 
dules should not be broken down.""** Ten patients treated with Intracaine in oil 
obtained complete relief, and the results were more lasting.’*"":'** Steinbrocker, 
while recognizing the value of procaine injections, indicated their limitations and 
listed these pitfalls in their use: errors in diagnosis and localization of pain, 
failure to recognize and correct causative or contributory factors, and psycho- 
genic disturbances. The use of control saline injections was often helpful."*” 


In 30 patients, the combined use of salicylate with para-aminobenzoic acid gave 
superior pain relief.‘*"° The rapid disappearance of fibrositic pain with the use of 
adrenaline and ephedrine creams was reported. The majority of patients remained 
free of pain while using the cream once or twice daily.**- °° Thirteen patients said 
to be suffering from fibrositis all showed a satisfactory response when given various 
salts of glucuronic acid.'55® Four patients with fibromyositis failed to derive any 
benefit from repeated administration of curare.'**? Some found vitamin E of value, 
42, 43,1937 but others failed to confirm these results.1™* 2° Foci of infection should 
be treated conservatively. X-ray therapy was disappointing.***:°® The use of 
antireticular cytotoxic serum in 10 patients also gave disappointing results.''*° 


Disorders of Fatty Tissues 


Copeman has called attention to the fact that fat, like fibrous tissue and mus- 
cle, is of mesodermal origin and is subject to pathologic variations, the symptoms 
of which have often been labeled as rheumatic or fibrositic pain. His important 
studies on this subject were summarized in a Hunterian Lecture.** It was be- 
lieved that some derangements of water storage may underlie the symptoms, as 
nodules removed at biopsy consisted of fatty tissue confined in a fibrous com- 
partment, swollen and under tension. 


Herniation of Subfascial Fat. Detailed anatomic observations on fat distribu- 
tion and on the occurrence of herniation of lobulated fat penetrating through fascial 
tears were reviewed. Fat herniae were classified as pedunculated, nonpedunculated 
and foraminal.*** [This material was reviewed extensively in the Ninth Review.—Fd.] 

Copeman and Ackerman reported new cases of lumbar and gluteal pain due to 
edema or herniation of fat lobules.*#® Others also found that abnormalities of sub 
fascial fatty tissue constituted a significant factor in back pain.** *4, 19! [n the 
majority of patients the pain was referred, most commonly to the lower extremity.*** 
The condition was called “nodular fibrositis,” and relief following the injection of 
procaine was a criterion for diagnosis.”* Pain simulating ureterorenal disease may 
be caused by fibrolipomatous nodules in the region of the twelfth dorsal and upper 
lumbar vertebrae. Removal of such nodules gave complete relief of pain in five pa- 
tients. Nerve fibers not previously described were demonstrated in these nodules.’®"* 


794 WILLIAM D. ROBINSON ET AL. 


Of 37 patients with fat herniation treated surgically, 34 were cured; an additional 54 
were relieved by local injections.**®**® Most agreed that treatment by local injec- 
tion should be tried before surgical removal. Infrared heat and massage will often 
give relief.7°7 

Other Lesions Occurring in Fat of Normal Distribution. Localized collec- 
tions of fat occur normally in the upper dorsal region, as periarticular fat pads around 
the patella and in the popliteal area, and over the sacrum, in about 10 per cent of per- 
sons. Some instances of “fibrositis” in these areas may actually be due to swelling 
of this fat in its fibrous compartments. When 22 patients in whom this type of pain 
was suspected were placed on a dehydration regimen, 13 were rendered “completely 
free of pain for variable periods.” *** 

Panniculitis. This was defined as pain occurring in abnormally deposited fat. 
It was considered a common condition, frequently unrecognized, and too often labeled 
as psychogenic pain. The common sites affected were the upper dorsal region, upper 
and outer aspects of the limbs, and around the knees, elbows and ankles. It was often 
associated with general obesity. Dercum’s disease (adiposis dolorosa) appeared to 
differ only in degree. Distention of the lobules in abnormal fat deposits was consid- 
ered the likely cause of pain, inasmuch as no inflammatory histologic lesions were 
observed. Frequent association with the menopause suggested an endocrine etiology, 
but sodium balance, exposure to cold, and genetic factors, were also mentioned. In 
treatment the use of androgens, dehydration, physiotherapy and local injections was 
discussed.**% 

Chronic Relapsing Febrile Nodular Non-Suppurative Panniculitis (Weber- 
Christian Disease). In the thirty-seventh reported case, an unusual feature was the 
appearance of this disease in a patient with a history of rheumatic fever. This led to 
speculation regarding the possible réle of free fat in sensitization and auto-antibody 
reactions, and the suggestion that Weber-Christian disease may be allied to the group 
of collagen diseases.2"* 


Psychogenic Rheumatism 


Psychogenic rheumatism was defined as the musculoskeletal expression of 
functional disorders, tension states or psychoneuroses, equivalent to the func- 
tional symptoms arising in other systems.“ “Even those most skeptical of 
psychosomatic conceptions recognize that emotions are commonly accompanied 
by bodily changes.” It is not surprising that skeletal muscles should be so af- 
fected.*** “The patient aches in his limbs because in fact he aches in his mind.” °° 
Objections were raised to the term psychogenic rheumatism. It perpetuates the 
idea that rheumatism is actually present.°°° The term rheumatism is already 
surrounded with enough opprobrium. The psychiatric diagnosis applicable to 
each case should be used.**** Others felt that the term is convenient and com- 
pact, a useful label if its limitations are understood.'™ 


Incidence. The incidence of bodily disturbances associated with states of anxiety 
and depression assumed almost epidemic form in Great Britain after World War 1.7" 
During World War II psychogenic rheumatism was the most common form encoun- 
tered in many hospitals and field areas ***; at the Rheumatism Centers of the U. S. 
Army, it disabled approximately one of every seven patients.'"* In two other groups 
of Army patients the incidence was 16.1 per cent *°? and 16.5 per cent.'*?* In civilians 
with rheumatic complaints the incidence was 13.4 per cent '** and 7 per cent.“ Of 
183 adults with psychoneuroses, 47 per cent showed symptoms of muscular pain.**® 
By contrast, in soldiers such articular manifestations of the neuroses were placed at 
the end of the list."*** 
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Clinical Data. The clinical pattern was not that of organic rheumatic disease. 
Most patients presented only a collection of subjective symptoms without objective 
manifestations. The degree of psychoneurosis varied from mild anxiety state to 
major conversion hysteria. Most patients had many complaints besides rheumatism. 
846,852 In 87 patients with psychoneurosis the common sites of pain were, in order 
of frequency: chest, lumbar area, upper and lower limbs, cervical and sciatic regions. 
The severity of symptoms varied widely, corresponding to the severity and duration 
of the mental conflict.47® In one group of 24 women, all complained of arthralgia 
in the fingers and wrists.*°'* In 200 patients with chronic fatigue, 40 had symptoms 
of psychogenic rheumatism. Atypical neuralgia of the face, shoulder region and 
legs was frequently associated with aches in the low back or entire body. Poor sleep 
and poor sexual adjustment were the most frequent psychologic problems. Prominent 
was the presence of chronic resentment, of which the patient was usually totally un- 
aware.2'#° In 109 cases of chronic nonarticular rheumatism, evidence of a significant 
personality disturbance or frank neurosis was found in 79 per cent. Frustration and 
resentment were common.®®® Others stressed the absence of physical findings,*** ?°%* 
and the multiple associated complaints.**® Varying degrees of muscle spasm may be 
found and may even limit joint movement.'™? The patient misinterpreted sensations 
of pressure, tingling, numbness, etc., as pain,®®* and the value placed on symptoms 
was disproportional to their severity.?®*" 

In military personnel most symptoms were in the lower extremities. A few pa- 
tients presented joint limitation due to muscle spasm, and areas of hysterical anes- 
thesia, but the examination was usually negative.1*** In patients suffering from 
psychogenic backache and other muscle pains, needle electrodes in the skeletal mus- 
cles revealed a generalized and sustained increase in motor and electrical activity.®"® 

Etiology. Requisites for the development of a psychosomatic disorder were a 
psychoneurotic predisposition, an exciting emotional conflict, and restriction of out- 
ward expression of the conflict.‘ Halliday stressed frustration and distortion of 
emotional drives, with a progressive increase of inner insecurity."*’ In soldiers, the 
underlying factors were found to be combat fatigue; the subconscious demand for 
self-preservation; maladjustment to discipline, criticism and the “indignities”; home- 
sickness, loneliness and worry. In civilians, outstanding factors were dominating and 
stern parents, housing difficulties, and domestic troubles, with their manifold fears 
and frustrations.*** In military personnel, direct contagion from fellow-patients 
was possible.'8?8 

It was emphasized that the pain has a physiologic basis and is not imaginary.?*** 
The concept that emotional tension causes muscular tension through nerve irritability 
was satisfying to some."#8° Since muscles are the means of defense and attack in the 
struggle for existence, internal tension is most easily released by muscular action, 
and if this is inhibited by repressive forces the resulting tension is felt by the individ- 
ual as pain and limitation of movement, as in “psychogenic fibrositis.” *°° Others felt 
that the muscular tension state induced by emotional upset is essentially a pathologic 
condition, based on local tissue changes in the muscles themselves rather than on 
central alterations of perception. These pathologic tensions may be as relevant eti- 
ologically as are chill, fatigue, infection and other suspected causes.‘7® Emotions 
may lead to muscular spasm and tension with resulting distortion or tearing of muscle 
fibers,15*® or may induce vasomotor changes which bring about localized areas of 
ischemia * or elaboration of noxious tissue metabolites.*"* 


Diagnosis. Physicians are familiar with psychoneurosis as it affects the 
gastrointestinal, cardiovascular and other systems, but the effect upon the mus- 
culoskeletal system has not been sufficiently well recognized. Differentiation 
from osteoarthritis and rheumatoid arthritis is usually easy, but the manifesta- 
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tions of fibrositis are largely subjective and the distinction is less clear. Primary 
fibrositis is therefore the chief rheumatic disease from which psychogenic rheuma- 
tism must be differentiated." Differential points in diagnosis 
were outlined.**’ A diagnostic chart indicated that fibrositis puts its 
victims at the mercy of changes of external environment, whereas the victims of 
psychogenic rheumatism are at the mercy of their internal environment.*** 

Diagnosis by exclusion is dangerous, and both positive and negative evidence 
is necessary," ** ""'.'* “The physician’s point of view must be changed, not 
the history form. Interest must be taken in the lack of emotional satisfaction 
rather than lack of vitamins, and in focal conflict rather than focal infection.” ***” 
The entire examination, including laboratory and x-ray studies, must be suffi- 
cient to convince both the patient and the physician that no significant structural 
pathology is present.'°** 

Treatment. The first move is the recognition by the physician and the 
acceptance by the patient that he has psychogenic rheumatism. “These miserable 
souls deserve something more than tonsillectomy, heat and aspirin.” Sooner or 
later the services of a psychiatrist are usually required,*** but such a consultation 
should be only on the patient's volition."*** Prompt recognition is necessary to 
prevent progression to the point of irreversibility. In the Army, treatment 
was generally unsuccessful once the patient had reached a general hospital ; of 
51 such patients, only four were returned to duty."*** Patients should be im- 
pressed early with the fact that they are not suffering from a disease of body or 
mind, but from a disorder of their feelings. They should carry on in spite of 
symptoms and try to cultivate the atmosphere of health. They require inner 
support, rather than sacro-iliac or abdominal supports.*'*” 

Most agreed that treatment must be directed at relief of the emotional con- 
flict, rationalization of the problems, and correction of the psychoneurosis. Un- 
less these objectives are realized, treatment will be disappointing. Group psycho- 
therapy is giving encouraging results.*°* It is essential to avoid the use of the 
word “arthritis.” '°°* Therapeutic failure will invariably follow an erroneous 
diagnosis."** Proper psychiatric diagnosis facilitates the use of more positive 
therapy, opening the way to the patient's appreciation of the role played by ten- 
sion and the need for adjustment.*” 


Tumors oF SYNOVIAL TISSUES 


Tumors derived from synovial tissues, whether from joints, bursae or peri- 
tendinous structures, are relatively uncommon. This undoubtedly accounts for 
the fact that their clinical recognition is usually delayed, and that no definite 
pathologic classification has been accepted. With the collection of sizable series 
of cases of various types of tumors, definite progress in understanding of patho- 
logic characteristics and clinical behavior is being made. Bennett '*® presented 
an excellent review of reactive and neoplastic changes in synovial tissues. 


Hemangiomas. Two additional patients with hemangioma of the knee joint 
were described. Injury had occurred in each case years before. Complete recovery 
followed surgical removal.*** A vascular leiomyoma which involved the wrist pro- 
duced pain that was curiously similar to uterine contractions; this was attributed to 
the presence of a small venule in each of the many whorls of spindle cells.° 
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Osteochondromatosis and Synovial Chondromatosis. These were regarded as 
metaplasia of one form of mesenchymal tissue into other types that are embryologically 
closely related.'?* 228,876 The condition is characterized by the spontaneous forma- 
tion within the synovial cavities of loose bodies. These bodies consist of viable hya- 
line or fibrocartilage, and in the more common osteochondromatosis have a nonviable 
osseous core. Increase in size and density of bodies, without change in number or 
position, was observed in x-rays over a 10 year period.*** The condition is definitely 
benign and produces no characteristic symptomatology. Of 104 cases, 79 were in 
males; a history of related trauma was obtained in about one-half of the patients. 
The knees were involved in 73 patients, the elbows in 22.'*°* Involvement of the 
shoulder and ankle was less common.?23 87® Surgical removal of loose bodies to avoid 
mechanical damage to cartilage, and synovectomy when practical, were recom- 
mended.1#5¢ 

Pigmented Villous and Villonodular Synovitis. This designation, proposed by 
Jaffe, Lichtenstein and Sutro in 1941, to supplant such terms as xanthoma, xantho- 
granuloma and giant-cell tumor, has been widely accepted. Some also accepted the 
concept that this condition is not neoplastic but inflammatory in nature.’® 71, 1212 
Bennett !*° placed these in a group intermediate between clearly defined reactive en- 
tities and neoplastic entities, and after careful analysis concluded that many of the 
histologic characteristics were similar to those encountered in recognized neoplasms 
of synovial origin. Pigmentation may not be present.'* 

In five patients, the knees were affected in four and the ankle in one; in one pa- 
tient both knees were involved. Definite injury preceded symptoms in only one 
Pain and limitation of motion, in addition to swelling, were present. Effusion was 
out of proportion to subjective symptoms.™"! X-rays were of limited value in estab- 
lishing the diagnosis, which can be accomplished only by microscopic examination of 
tissue.'*42, Attempts at surgical removal were usually incomplete and followed by 
recurrence. Roentgen therapy appeared to exert a favorable influence '*!* ; response 
was rapid in the highly cellular early phase, but was less marked as duration of the 
disease increased. Following arthrotomy and biopsy to establish the diagnosis, ir- 
radiation was regarded as the treatment of choice.7" 

Giant-Cell Tumor of Tendon Sheaths. Referred to as benign synovioma. 
xanthoma and tendon sheath myeloma, this slowly growing tumor is characterized 
histologically by large numbers of multinucleate giant cells, certain lipid-laden cells, 
and frequent collections of macrophages containing hemosiderin pigment. These 
cellular components are supported by a dense stroma of fibroblasts and collagen.**° 
Foster °*° analyzed the histologic variations in 42 cases, and concluded that they rep- 
resented behavior characteristics of the reticuloendothelial system; since they were 
centered around blood vessels, the tumor was classified as a sclerosing hemangioma 
Bennett '!° noted that pigmented villonodular synovitis in joints was quite similar to 
the giant-cell tumors of tendon sheaths both in morphology and in clinical appearance, 
and suggested that the two types of lesions represent identical processes in synovial 
tissue from two anatomic locations. 

In addition to individual case reports,'***: '%** a series of five cases '**** and one 
of 30 cases 1°°? were reported. Age incidence was chiefly between 10 and 60 years. 
The tumor most commonly arose from the flexor tendons of the fingers. A rare in- 
stance of xanthomatous tumor having the essential histologic characteristics of giant- 
cell tumor, which recurred after local excision and eventually metastasized widely, 
illustrated the problems of classification.*** Bennett '** believed that in such cases, 
appropriate evaluation of the initial growth will usually reveal its cancerous qualities. 

Xanthoma. This tumor was usually included in the preceding classifications. 
Most agreed with Stewart '**? that there was no such thing as a specific xanthoma cell ; 
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the term implied a mass of cells which had phagocytosed cholesterol esters. Two 
cases of xanthoma of the Achilles tendon were reported.*”” 

Synovial Sarcoma (Malignant Synovioma). Experience with 60 cases at a 
cancer center was reviewed by Pack and Ariel.**'* These cases represented 8.4 per 
cent of 717 patients who had malignant neoplasms arising from somatic soft tissues. 
The average age was 36 years, with 60 per cent occurring between 15 and 40 years. 
Trauma, usually of a severe grade, was related in nine patients, and in fact a mass 
had appeared in five immediately after injury. Three of the cases were thought to 
have arisen from benign tumors, and one occurred in a two week old child, suggesting 
a possible congenital origin. The knee, foot and hand were most frequently involved. 
The average duration of symptoms before adequate treatment was instituted was 22.8 
months. The usual symptoms were a mass (in 80 per cent) and pain (in 40 per 
cent), but not necessarily both. There was no characteristic roentgen appearance 
Metastases were most frequent in the lungs, regional lymph nodes and bone. Thirty- 
eight patients had primary recurrence following local resection in an average of 15.3 
months, and 16 developed a secondary recurrence in an average of 11 months more. 
Of the 60 patients, 14 were alive and free of the disease an average of seven and one- 
half years after treatment, with a survival rate of 23.5 per cent in 34 patients who 
were adequately treated and followed. 

Bennett '** analyzed data on 32 specimens received at the Armed Forces Institute 
of Pathology and illustrated the differentiation from benign lesions and the variation 
among malignant lesions. Most of these tumors were adjacent to but not in the joint 
cavities. They seemed to arise most often in the popliteal space or in Hunter’s canal ; 
only five were associated with a history of definite trauma. Thirteen patients were 
known to have had metastases, while three more had local recurrences. Muirhead, 
Kreiss] and Gordon **** reported eight additional cases, and four “relatively benign 
synoviomas” which illustrated difficulties in histologic differentiation. There were 
other case reports.** 9%, 1918, 1911, 2178 “Tt is exceedingly difficult to establish the 
diagnosis of synovial sarcoma by any means except microscopic examination of the 
suspected tissue.” '4*4* The consensus regarding treatment was well expressed by 
Bennett '#°: “The known behavior of these tumors indicates the necessity for early 
and complete extirpation, even when this means an extensive operation. Cures are 
seldom obtained by local excision, and irradiation appears to have little, if any, value.” 


ARTICULAR Disease AssocraTep WitH Primary Bone PATHOLOGY 
Clubbing of Fingers and Hypertrophic Osteoarthropathy 


While hypertrophic osteoarthropathy may occur as a feature of any variety 
of clubbing,**’ it was considered important to differentiate the generalized osteo- 
arthropathy from clubbing alone, since the former was so often associated with 
pulmonary neoplasm."* Attention was again directed to arthralgia as the ear- 
liest symptom of intrathoracic disease, and to pulmonary malignancy masquerad- 
ing as arthritis (usually resembling rheumatoid arthritis, occasionally rheumatic 
fever) for months before the true condition was recognized.**?: 19. 1443. 2°43) One 
group of investigators saw seven such patients in five years; in five, joint pains 
appeared to have preceded clubbing of the fingers. In three, treatment for ar- 
thritis had preceded by several months the recognition of the underlying pul- 
monary lesion.*"* Berg'** found 15 such cases in the literature and added 
brief case reports of five more. Most commonly involved were knees, ankles, 
wrists and the shafts of long bones. Effusion as well as arthralgia was noted. 
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It was stated that the associated synovitis presented no distinguishing histologic 
characteristics."°°* Several commented on the relief of articular symptoms 
within a few hours or a few days after resection of pulmonary tumor.*** 5°? 912, 1648 


Clinical Data. Finger-clubbing was usually asymptomatic. The first sign was 
increased fluctuation of the nail-bed, followed by thickening of fibroelastic tissue at 
the base of the nail, which resulted in the filling-out of the angle between the nail and 
the basal tissues.*°7, 14° “The chief component of clubbing is an increase in connec- 
tive tissue in the clubbed segment.” 124° Alterations in curvature of the nails then 
occurred. “The changes then progress to hypertrophic osteoarthropathy.” *°* But in 
a patient who developed both conditions within one month, definite x-ray changes in 
the bones preceded clubbing.** In hypertrophic osteoarthropathy, the pathologic 
process is essentially a chronic proliferative subperiosteal osteitis, with successive 
thin layers of new bone formation just beneath the periosteum.?°* 

The numerous diseases with which this process may occur were again listed.*°’ 
Unusual clinical features described include severe clubbing of fingers and toes in a 
two year old child who had been sick with empyema for three months *** ; very ad- 
vanced clubbing, periostitis and severe bone demineralization in a child with bone 
tuberculosis '"'7; association with infectious hepatitis °** and leukemia *°**; and a 
syndrome combining the clubbing of digits (with or without osteoarthropathy ), meta- 
plasia of the bladder, and mucous diarrhea.*!**7 Gynecomastia was again noted in 
association with pulmonary tumor and osteoarthropathy.'®*: Marked soft 
tissue swelling of the wrists, in addition to the usual signs, occurred in a patient with 
tetralogy of Fallot without lung disease or infection. The swelling of the right wrist 
subsided markedly when circulation of the right arm was impaired by shunting the 
right common carotid artery into the pulmonary artery.’*** Acquired clubbing was 
not always associated with ominous disease.®"! 

Pathogenesis. The fundamental cause of clubbing remained the subject of con- 
flicting theories; factors considered important were increased blood flow and local 
tissue anoxia. Increased vascularity about clubbed fingers, particularly in the ungual 
processes, was demonstrated by infrared photography and postmortem arteriograms,®°” 
but by means of actual volume measurements, increased blood volume in the venous 
plexuses was found to be a component only in cases with congenital heart disease.'**° 
Mauer 1425, 1824 invoked intravascular rouleau formation to explain older concepts of 
“toxemic” or “infectious” factors in terms of tissue anoxia. Such rouleau formation 
has been observed in diseases characterized by an accelerated sedimentation rate and 
alterations in plasma proteins, and would result in a reduction of the effective diffu- 
sion surface per unit of hemoglobin. Many of the rouleaux may escape through 
arteriovenous anastomoses without diffusing out their oxygen content. Mauer con- 
cluded that “rapid rates of blood flow and low tissue oxygen would provide the same 
mechanism for clubbing in chronic infections, neoplasms, or metabolic defects leading 
to abnormal fibrinogen and globulin levels, as in the classical cases of arterial anoxia.” 
Exceptions were promptly noted.?°* *'* 2127 Bloom '** reported a case of broncho- 
genic carcinoma with metastasis to the pituitary gland, and reviewed previous impli- 
cations of the pituitary gland as the source of hypertrophic pulmonary osteoarthro- 
pathy ; overstimulation of the anterior pituitary by the metastatic lesions was suggested 
as the cause of osseous changes in this case. 

Idiopathic Type. In contrast to the acquired or secondary type of this disease, 
the idiopathic type received scant attention. Hereditary clubbing of the digits was 
described in two families.*°° Camp and Scanlan **° stated that 3 to 5 per cent of all 
cases of osteoarthropathy are idiopathic, and added four cases (one atypical) to 21 
proved and seven possible cases reviewed from previous reports. The condition oc- 
curred chiefly in males and often showed a familial incidence. Onset was at puberty, 
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with enlargement of hands and feet, joint symptoms and, at times, effusions into ankles, 
knees and wrists. It progressed slowly or not at all. Resemblance to acromegaly 
was superficial, and x-ray findings permitted clear differentiation. 


Sarcoidosis 


Interest in and clinical awareness of sarcoidosis was reflected in numerous publi- 
cations; only a few can be mentioned. The protean nature of sarcoidosis and its di- 
verse clinical manifestations have led to many different names and concepts of the 
disease (Ninth Rheumatism Review). The following definition was agreed on at a 
National Research Council Conference in 1948: “Sarcoidosis is a disease of unknown 
etiology, characterized pathologically by epithelioid tubercles, with inconspicuous or 
no necrosis, occurring in any organ or tissue, and by the frequent presence of refractile 
or apparently calcified bodies in the giant cells of the tubercles. The lesions may be 
replaced by fibrosis, hyalinization, or both. Clinically the lesions may be widely dis- 
seminated. The tissues most frequently involved are lymph nodes, lungs, skin, eyes. 
and bones (especially of the extremities). The clinical course is usually chronic with 
minimal or no symptoms. However, there may be acute phases, characterized by 
malaise and fever. There may be symptoms referable to the tissues and organs in- 
volved. The tuberculin test is frequently negative. Plasma globulin is often in- 
creased. The outcome may be clinical recovery without gross or radiologically visible 
residuals, or it may be impairment of the functions of the organs involved, or a con- 
tinuous chronic course of the disease.” *7® 

Incidence. Of 350 patients with sarcoidosis observed in military personnel during 
World War II, a heavy preponderance had been born in the southern or southeastern 
United States, and in rural areas.’°*® The higher incidence in Negroes was again 
noted.®# °° There were about 20 times as many cases per 100,000 in Negro inductees 
as in white."**® In different series, the percentage of Negroes was: 81 per cent of 
52 cases (New Orleans ***), 79 per cent of 52 cases (New York '**°), 58 per cent 
of 300 cases (U. S. Army ***), and 83 per cent of 94 cases (Baltimore ®**). Sar- 
coidosis occurred in two unrelated families (both Negro), affecting at least five and 
possibly eight of 13 siblings.1*** 

Clinical and Pathologic Data. In addition to many case reports, several excel- 
lent reviews appeared.* 87%, 554, 591, 758, 1680 Particularly noteworthy was the analysis 
of 300 consecutive cases from the files of the Armed Forces Institute of Pathology." 
Of 258 patients who presented symptoms, 221 complained of enlarged lymph nodes ; 
only seven presented swelling of bones and joints of the extremities. Of 195 with 
organ involvement (other than lymph node), 34 (17.4 per cent) had bone lesions 
This series included 22 autopsied cases; sarcoidosis was unsuspected until autopsy 
in 14, and in only three was death unequivocally due to sarcoidosis. Three of the 22 
had associated sarcoidosis and tuberculosis, and two more showed abacterial caseating 
lesions of the adrenal glands, with clinical Addison’s disease. In the histopathologic 
material, “fibrinoid necrosis, usually distinguishable from the caseation of tuberculosis, 
occurred in 35 per cent.” 

In eight series of cases,®°*, 82°, 918, 942, 1144, 1838, 1678, 1680 the frequency of bone in- 
volvement ranged from 10.5 to 21.4 per cent; the average for the total of 617 cases 
included in these series was 13.0 per cent. Holt and Owens ®'* described in detail the 
osseous lesions of sarcoidosis, with their peculiar predilection for the phalanges. 
They found the diffuse, coarse, reticular type of bone destruction with its lacelike 
roentgen appearance much more common and characteristic than the circumscribed 
punched-out lesions. Joint lesions were described in detail in only one patient, a 
six year old Cuban boy who presented a picture simulating Still’s disease of three 
years’ duration. While lymph node and skin biopsies showed typical histologic le- 
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sions of sarcoid, synovial biopsy showed only a nonspecific inflammatory process. 
The child subsequently died of tuberculosis.*** [There is nothing in this well docu- 
mented report to indicate that the child did not have two diseases, sarcoidosis and rheumatoid 
arthritis.—Ed.] 

Etiology and Pathogenesis. No definite etiology has been established. Further 
evidence of its close association with tuberculosis was presented.?® 445, 1508, 1733 
Others suggested that it represented a morphologic expression of a hyperimmune state, 
2040 or a common tissue response to diverse irritating agents.*"® *** Skin tests with 
lepromin yielded no evidence that sarcoidosis is a modified or attenuated form of 
leprosy.*8* 2142 

Treatment. Massive doses of calciferol or dihydrotachysterol appeared to im- 
prove both skin and systemic lesions in five patients (one with bone involvement). 
Toxic reactions occurred in all patients, but no permanent damage was detected.** 


Gaucher's Disease 


This rare, often familial disease is distinguished by the presence of characteristic 
lipoid-laden cells in the organs of the reticuloendothelial system. The bone lesions 
are due to infiltration and replacement of bony trabeculae by these kerasin-bearing 
cells; the severity of bone lesions and development of skeletal symptoms appear to 
increase with duration of the disease. Repeated attacks of low back pain may be the 
first complaints ; the patient may enter the hospital with a spontaneous fracture or a 
deformity of femoral 

Several excellent reviews of the radiologic features of the osseous lesions ap- 
peared.®**, 1143, 1428, 1428 ~The findings must be differentiated from tuberculosis, osteo- 
myelitis and rheumatoid arthritis. Additional cases presented x-ray and clinical find- 
ings typical of Legg-Calvé-Perthes disease,**®, ‘42%, 1425 and five cases appeared as 
aseptic necrosis of bone.*® Roentgen signs of bone formation in the medullary cavity 
of long bones, as distinct from the destructive lesions, were at times of diagnostic 
value.*4*° Bone lesions were usually multiple, and bone-marrow aspiration was often 
helpful in establishing the diagnosis. Osseous changes were seen in patients without 
splenomegaly.'**!_ Splenectomy neither prevented the subsequent development of bone 
lesions nor affected their progression.***: 


Osteochondritis 


Osteochondritis of Growth Centers (Epiphysitis). The custom of using 
a different eponymic designation for each anatomic location of this condition has 
provided the clinician with convenient labels but has not aided clarification of 
etiology and pathogenesis. While any growth center in the body can be af- 
fected by this disturbance in bone development, the most common sites are spine, 
hip and knee. Osteochondritis of the spine is discussed under Backache and 
Sciatica. 


Hip. In Legg-Calvé-Perthes disease, the primary disturbance is in the femoral 
capital epiphysis and upper portion of metaphysis of the femur. The disease is self- 
limiting, as the aseptically necrotic bone is replaced by granulation tissue and new 
bone. However, during this plastic phase the femoral head is vulnerable to the de- 
forming effects of pressure.'** Pathologic changes noted in material removed at 
operation in 33 cases showed such necrotic and pressure changes, plus evidence of 
frustrated attempts at healing; the findings were regarded as those of disturbed local 
metabolism rather than those of trauma or infection.**? By injecting alcohol around 
vessels and nerves supplying the femoral head in young rabbits, lesions similar to 
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those of the disease in humans were produced.'** Multiple etiologic factors produc- 
ing the same anatomic and clinical entity were suggested.**® **7 The influence of 
heredity was again recorded.**** In one family 28 of 88 persons in five generations 
were affected; the trait behaved genetically as a simple dominant, but with variable 
expressivity.'%* 

This disease may remain undiagnosed until adult life. In five apparently normal 
men who developed hip disease after injury or a period of unusual activity, x-rays 
revealed Legg-Calvé-Perthes disease.’** Since routine views of the hip joint may 
fail to reveal defects as large as one fourth of the femoral head, “four-plane” filming 
should be used routinely.*** Enforced recumbency with elimination of all weight- 
bearing until regeneration of the head is completed was again advocated.'® #°7! An 
ingenious sling that will accomplish this purpose without casts or splints while allow- 
ing the patient to get about on crutches was described.'*** 

Knee. Usually included with osteochondritis of growth centers has been Osgood- 
Schlatter’s disease, characterized by painful tibial tuberosities in the adolescent. 
After careful study of variations in anatomic and radiologic development of the tibial 
tuberosity, Hughes *** felt that the pathologic change was in the ligamentum patellae 
rather than in the apophysis, and regarded the essential lesion as “tendinitis” rather 
than “epiphysitis.” The condition is not rare in youths engaging in vigorous exer- 
cise; 13 cases were seen in a nine week period at a large Naval-recruit training 
center."'%2_ Osteochondritis of an accessory center of ossification at the inferior pole 
of the patella (Larsen-Joharsson’s disease) may be associated.??°° 


Osteochondritis Dissecans. Osteochondritis dissecans is a noninfectious 
aseptic necrosis of subchondral bone leading ultimately but not invariably to an 
osseocartilaginous sequestrum into the joint. It is essentially a disease of youth. 
In a series of 42 cases, 60 per cent gave a history of trauma; 33 involved the 
knee, 27 of these affecting the medial femoral condyle. Postmortem examination 
of an affected knee showed only a slight discoloration of the cartilage without a 
break in its surface but with an easily removable sequestrum beneath. The 
center was formed of necrotic bone with a loss of lamellar substance." The 
usually accepted predilection for the knee (85 per cent)*°°* was not borne out 
by experience in England.’** There the elbow was more frequently involved, 
with the capitellum the most common location and the head of the radius a less 
frequent site."** Other series of elbow-region involvement were reported.*** 
1196, 2178 ~=()steochondritis dissecans around the ankle is not uncommon, the talus 
being the usual site of the lesion.***® 2°% The condition also occurred in 
the head of the femur,'*": the phalanx of the great toe and shoulder *# ; 
it may, however, occur bilaterally or affect multiple joints in the same 
individual.*?': 822, 866, 1110, 1179, 1407 


A medial femoral triangle of translucence which can be mistaken for osteochon- 
dritis dissecans is normally present in many radiographs of the knee. It is due to 
the variation in width and shape of the lower medial border of the inner femoral con- 
dyle as it sweeps upward and laterally. The medial aspect of the intercondyloid notch 
is thinner in some individuals, giving rise to this peculiar triangular zone of de- 
creased density.*'* 

The cause remains obscure, possible etiologic factors being trauma, infection, 
impaired nutrition, and embryonic or neoplastic abnormality.2°°* Development and 
progression of lesions were described in detail.**»'**® Conservative treatment may 
be adequate in young individuals, but removal of fragment or fragments is indicated 
when symptoms 1685, 1882, 2008 
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Aseptic Necrosis 


Several excellent reviews of the etiology and pathology of aseptic necrosis were 
published.***; 1566, process or injury which produces occlusion of blood sup- 
ply to bone may result in aseptic necrosis. The majority of cases resulted from 
trauma to the blood supply following fracture of the femoral neck, dislocation of the 
hip, dislocation of the capital epiphysis of the femur and vigorous attempts at manipu- 
lative reduction or surgical correction, or following arthroplasty or vigorous stripping 
of fragments in surgical treatment of fractures. The nontraumatic cases followed 
Legg-Calvé-Perthes disease, decompression sickness, x-ray treatment for malignancy 
of the pelvis, occlusion of blood vessels by embolism, thrombosis or arteriosclerosis ; 
some had no apparent cause. Because of weight-bearing, collapse of the femoral 
head with consequent secondary disabling osteoarthritis was an important problem. 
In an unusual case of aseptic necrosis with acetabular involvement the x-ray changes 
resembled tuberculosis of the hip.'*** 

Since the usual methods of recognition of aseptic necrosis (x-ray, bone biopsy 
with histologic study, supravital staining, or injection of fluorescein) were inadequate, 
injection of P*? was utilized to determine whether the bone of the femoral head was 
viable. In 13 fractures of the femoral neck in humans, when P*? was injected and 
bone biopsies were obtained from the capital fragment and the greater trochanter, 
three patients were demonstrated to have interference with blood supply to the femoral 
head. Two of them developed clinical evidence of aseptic necrosis, and the third (in 
whom the isotope ratio was more normal) had evidence of localized aseptic necrosis. 
This method may enable the surgeon to determine at the time of operation whether 
the femoral head is viable.?°7+ 

Treatment. According to Phemister,’*** the best treatment for aseptic necrosis 
of the femoral head consisted of drilling in the region of the greater trochanter and 
inserting rectangular bone grafts into the head, perforating the cortex and articular 
cartilage. Thus revascularization and replacement of the nonvital bone, and replace- 
ment of the dead articular cartilage by fibrocartilage, were accomplished most rapidly. 
Horwitz,®*? in his series of 81 cases of osteoarthritis of the hip joint (16 following 
aseptic necrosis), obtained satisfactory results only with arthrodesis and not with 
vitallium cup arthroplasty. It was his opinion that early adequate treatment of hip 
joint lesions was necessary to prevent the development of a secondary osteoarthritis, 
and that surgical procedures designed to revascularize the hip were unsatisfactory. 
Satisfactory relief of pain in six of seven patients with osteoarthritis of the hip fol- 
lowing aseptic necrosis was obtained with the relatively simple procedure of sensory 
denervation of the 


CONGENITAL DEFECTS 


Ehlers-Danlos Syndrome. Additional cases were reported of this congenital 
dystrophy of mesenchymal tissue, characterized by hyperelasticity of skin, hyperexten- 
sibility of joints, and a hemorrhagic tendency '°** ; associated congenital cardiac anom- 
alies were present in some.*** 741° In two sisters, numerous subcutaneous calcified 
nodules were demonstrated by x-ray.®'* In one family, 19 of a total of 47 individuals 
in four generations were said to have been affected.**° In another kindred, the pedi- 
gree suggested a definite dominant inheritance.*** Various features of the syndrome 
were reviewed 1682 and the term “dermofragility” was suggested.'?'* 

Perhaps related was the condition described by Sutro.'*** In five soldiers, over- 
lengthening of capsular and ligamentous tissue, permitting hypermobility of bones, 
was apparently responsible for recurrent intra-articular effusion (three knees, two 
ankles). The unusual range of joint motion was well illustrated by photographs and 
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x-rays. None of these patients showed any hyperelasticity of the skin or skeletal 
anomalies, and there was no family history of similar findings. 

Arthrogryposis Multiplex Congenita. Sixty patients were described in whom 
there were joint contractions. The outstanding symptom was rigidity of one or more 
joints. In treatment, the best results were obtained by conservative methods, which 
must be instituted at the earliest possible age. Surgery was used in some patients.'** 

Arthro-Onchodysplasia. ‘he syndrome consists of (1) deformity and luxation 
of the head of the radius, (2) hypoplasia or complete absence of the patellae, (3) pos- 
terior iliac spurs, (4) dystrophy of the finger nails. Two members of a family ex- 
hibiting this hereditary syndrome were reported.*'* 

Morquio-Brailsford’s Disease. This may be confused with rheumatoid arthritis, 
particularly when the hands are involved. The primary disorder is an abnormality 
of development of skeletal tissues, which may vary in severity from changes incom- 
patible with life to mild deformities of the trunk or limbs. It is characterized by mul- 
tiple irregular centers of ossification in the epiphyses and diaphyses, followed later by 
secondary deformities and marked muscle weakness. Dwarfing was found in many 
cases, because of spinal changes. The hips were most frequently affected. In both 
cases reported there was consanguinity of the parents.*** 

Congenital Contracture of the Fifth Finger. One of the most frequent of 
inherited digital anomalies, this condition is bilateral and symmetrical. The tendency 
to confuse it with rheumatoid arthritis, other arthropathies, or Dupuytren’s contrac- 
ture was noted. It should be recognized as a benign, nonprogressive anatomic peculi- 
arity which requires no treatment.'*°* 


STRUCTURE AND FUNCTION OF ARTICULAR TISSUES 


Important studies on the fundamental nature of connective tissue and its com- 
ponents were undertaken, by means of newly developed physical and chemical 
methods of investigation. Valuable reviews on the development, anatomy and 
physiology of joints appeared *** *** **°; particularly comprehensive was Gard- 
ner’s,*** with 521 references. 


Basic Structure of Connective Tissue 


“Connective tissue is a complex of mobile, multipotent cells, fibrous struc- 
tures, and an amorphous matrix.” "** Investigation of the fibrous components 
and ground substance has centered largely on collagen and hyaluronic acid. 
Collagen. ‘The increased resolution obtained with the electron microscope 
and x-ray diffraction patterns has yielded new information concerning fine struc- 
725, S80, 1400, 177% Fragmentation of collagen yielded fibrils extending 
many microns in length and ranging roughly from 200 to 2,000A in width. All 
forms of vertebrate collagen examined were characterized by very regular cross- 
banding, with an axial repeating period of 640 A. [This does not imply that all 
collagens are identical—Ed.] By suitable methods, a characteristic pattern of 
intraperiod sub-banding with at least six striations in specific positions within the 
main period was demonstrated. Argyrophilic fibers (by definition, reticulin) in 
the corium of new-born rats revealed the same cross-striation and intraperiod 
structure characteristic of adult collagen; with increasing age, there were a con- 
tinuous decrease in the proportion of argyrophilic fibers and an increase in gen- 
eral fibril width. While characteristics of fibrils were the same in infant and 
adult human skin, infant skin had a greater amount of amorphous material.’ 
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The predominant fiber formed in tissue culture under certain conditions appeared 
under the electron microscope with cross-striations usually evenly spaced at 270 
A; larger strands with the characteristic periodicity of collagen seemed to be com- 
posed of varying numbers of these unit fibers.**** 


The chemistry of collagen was reviewed.'°*8 The characteristic high concentra- 
tion of proline and hydroxyproline in collagen was apparent in material prepared with 
a minimum of chemical treatment.'*® Collagens from several sources were found to 
be resistant to trypsin, chymotrypsin and papain, but were attacked by proteolytic en- 
zymes of Clostridium histolyticum and Cl. welchii.*** The properties of these col- 
lagenases were described.'** 2°* Trypsin seemed to modify collagen so that subse- 
quent treatments resulted in degradation.*** The collagen content of tissues in scor- 
butic guinea pigs was in no instance lower than in normal animals of the same 
weight.° 


Ground Substance and Mucoproteins. The ground substance was con- 
sidered a complex of acid polysaccharides and proteins (mucoproteins) ; it pre- 
sumably was visualized as amorphous interfibrillar material under the electron 
microscope.’** Although the mucopolysaccharides of human skin were isolated 
and determined as averaging 24.5 mg. of hyaluronic acid and 26.2 mg. of 
chondroitin-sulfuric acid per 100 gm.,***° most observations concerning the muco- 
polysaccharides of ground substance depended on histochemical methods.” 
[None of these, even when combined with the use of hyaluronidase, have been estab- 
lished as specific for chemical identification. It has seemed to many that the loose 
use of the term hyaluronic acid to designate metachromatic material is to be deplored, 
whether hyaluronidase treatment was employed or not. Actually, in the present state 
of our ignorance, material demonstrated by histochemical technics may properly be 
described only as “metachromatic” or “periodic acid Schiff positive” and nothing 
more.—Ed. ] 


Mucoproteins were also demonstrated in plasma, showing at least three compo- 
nents with isoelectric points more acid than that of albumin; the major one traveled 
with the alpha, -globulin on electrophoresis at pH 8.4, and was increased in disease.'** 
They could be demonstrated by electrophoresis at pH 4.5.1%°° Serum polysaccharides, 
both with and without hexosamine, were determined in normal subjects '**? and in 
patients with arthritis, cancer and bacterial infections.'*** 


Hyaluronic Acid. “The occurrence of hyaluronic acid has been demonstrated 
by isolation and chemical characterization only in umbilical cord, synovial fluid, 
skin and some mesenchymal tumors. In loose connective tissue, its occurrence 
has been postulated from effects of spreading reaction, and recently from histo- 
logical work.” 


Modifications of the methods of preparation of hyaluronic acid with resulting in- 
crease in the viscosity of the product were reported.’ %*% 1875 The basic unit as a 
disaccharide composed of acetylglucosamine and glucuronic acid was accepted, but 
there was disagreement as to further details of chemical structure." 9 1875 [Re- 
cently the structure of the basic unit has been proved to be beta-glucuronido-1-3-N-acetyl 
glucosamine—Ed.] Jeanloz *** warned that it was unsafe to use the Hotchkiss re- 
action for identification of polysaccharide structure, since the reaction of compounds 
with two adjacent free hydroxy groups was not consistent. [This reaction is the basis 
for some histochemical methods.—Ed. } 

Hyaluronic acid prepared from synovial fluid by ultracentrifugation always con- 
tained a constant amount of protein.1°°° Since removal of this protein led to degra- 
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dation, it was concluded that hyaluronic acid occurs in synovial fluid as a definite com- 
plex with protein, containing 30 per cent protein, 25 per cent glucosamine, and pos- 
sibly 15 per cent of non-nitrogenous polysaccharide. Meyer,'*"® however, concluded 
that hyaluronic acid occurred in nature as a freely dissociable compound not chemi- 
cally bound to protein. From studies on synovial fluid mucin, Ropes and co-workers 
agreed that evidence obtained in electrophoretic studies suggested that the polysac- 
charide occurs free in synovial fluid; however, the results of experiments on precipi- 
tation, filtration and viscosity suggested that the polysaccharide-protein complex is not 
appreciably dissociated in normal fluid.‘"'* The irreversible loss of viscosity produced 
by high temperatures or esterification *** was thought to be compatible with the hy- 
pothesis that the particles of hyaluronic acid are interconnected in a micelle with a 
loose, spongelike structure.'°°° [It is evident that some of this disagreement is due to 
difficulty in preparing the highly polymerized complex material without also degrading it in 
the process.—Ed. ] 

Hyaluronic acid, as it occurs in nature, was considered to have a range of mo- 
lecular weights averaging about 500,000. Ogston and Stanier **°° studied its physical 
characteristics by several methods, and all of their data indicated the particles of hyalu- 
ronic acid to be large and asymmetric, with a length of 200 my and a probable thick- 
ness of 3.3 mp. [The asymmetry has since been denied by the same workers—Ed.] By 
electron microscopy, sodium hyaluronate appeared as irregular flat amorphous lakes 
from which extended long, thin, branching fibrous processes.*** 

Hyaluronidase and Inhibitors. Enzymes capable of disaggregating and depoly- 
merizing hyaluronic acid are widely distributed in nature."*** Most intensively 
studied were those extracted from testes and those of bacterial origin. The turbidi- 
metric and reductometric methods of determining hyaluronidase were found to agree 
closely.‘**! The viscosity-reducing method was less reliable,'*** and the mucin clot- 
prevention test had a high intrinsic error.’*** Modifications to increase the accu- 
racy and range of turbidimetric methods were presented.***: °?#, 1778 

Further study of hyaluronidases indicated they were mixtures of at least two 
enzymes, one attacking the long-chain molecule of the polysaccharide, the other hydro- 
lyzing to monosaccharides.'"*** A relatively constant ratio of activity of testicular 
hyaluronidase toward chondroitin-sulfate and hyaluronate indicated that hydrolysis of 
both was attributable to the same enzyme.'*’® [These observations*have been confirmed 
in later studies. Since the same enzyme can affect more than one polysaccharide, numerous 
studies in which hyaluronidase was used to indicate the specificity of a histochemical method 
for hyaluronic acid must be reévaluated.—Ed. ] 

While hyaluronidase activity paralleled the activity of “spreading factor,” corre- 
lation between spreading reaction and physicochemical methods of hyaluronidase esti- 
mation was poor."*** The “dermal barrier,” interpreted as new hyaluronic acid, was 
reconstituted in 48 hours after its removal by hyaluronidase.**° Testicular hyaluroni- 
dase was reported to increase capillary permeability °°? [an effect later shown to be due 
to impurities in the enzyme preparation—Ed.] and the permeability of lens capsule and 
urinary bladder, but not to alter the permeability of muscle or skin.'"* The spreading 
effect of hyaluronidase was reported to be inhibited by adrenochrome,**® rutin '*°° and 
adrenal cortical steroids (see section on The Adrenal Cortex and Rheumatic Diseases). 
Testosterone, estradiol benzoate, progesterone, and pregnenolone had no immediate 
effect.*** ACTH, cortisone and desoxycorticosterone had no effect on the in vitro 
activity of hyaluronidase,*** but were reported to alter its action on the permeability 
of lens capsule and urinary bladder.‘* Large molecules, including chondroitin- 
sulfate, leaf gelatin and starch, inhibited the action of hyaluronidase in increasing the 
permeability of fresh fascia of mice.“°* The spreading action of hyaluronidase in the 
skin was inhibited after administration of salicylates in several studies,*** 782, 733, 1681 
but not in others.2°*, 2°18, 201¢ While in vitro actions of hyaluronidase were inhibited 
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only at high concentrations of salicylates,*** 1245, 15874 they were reported to be 
inhibited by much smaller concentrations of gentisic acid,4*"* a product of salicylate 
metabolism. [While others have failed to confirm inhibition in vitro with gentisic acid 
itself, there is good evidence of this effect by oxidation products of gentisic acid —Ed.] 
Gentisic acid and its quinones inhibited the spreading action of hyaluronidase.*** 1477 

Inhibitors of hyaluronidases from various sources have been observed and meas- 
ured in human sera. A nonspecific inhibitor, usually studied by its action against 
testicular hyaluronidase, apparentiy was not an enzyme ‘*® or an antibody '*** or a 
mucoprotein.*** Electrophoretically it migrated with the albumin fraction.*° It 
was usually found to be thermolabile.*'* °°? Its activity appeared to be dependent 
on the presence of four components of complement.'**° Activity of this inhibitor was 
decreased by high concentrations of magnesium and low concentration of phosphates, 
and evidence indicated a possible role of sulfhydryl groups in both the enzyme and 
inhibitor actions.**® The serum inhibitor of testicular hyaluronidase was increased 
during menstruation and postpartum,**® and was low in normal men of reproductive 
age.**® It was elevated in some patients with infectious diseases, liver disease and 
cancer.®!#, 696, 1876 Tt was reported to be decreased in animals following adrenalec- 
tomy, and to be increased by exposure to various types of stress.°** [This topic is dis- 
cussed further in the section on Rheumatic Fever.—Ed.j 

In contrast, at least some inhibitors of bacterial hyaluronidases appeared to be 
antibodies. The inhibitors for pneumococcal and staphylococcal enzymes were ther- 
mostable.2°5? The streptococcal antihyaluronidase titer increased with age through 
childhood, but was relatively constant from 20 to 60 years of age,'*'° and appeared as a 
specific antibody following streptococcal infections and rheumatic fever.*°*: 16, 1611, 1612 
[The subject of hyaluronidase and inhibitors is most confusing if certain factors are not kept 
in mind. The results of any study appear to depend on (1) characteristics of hyaluronic acid 
substrate used, (2) source of hyaluronidase, (3) method of determination employed, and 
(4) inhibitory action of anticoagulants or diluents. It is frequently impossible to compare 
studies from different laboratories.—Ed. | 


Synovial Tissues and Synovial Fluid 


Anatomy. A convenient new method of injecting the vascular system with 
India ink in human plasma confirmed the very rich blood supply of synovial mem- 
brane, especially in the areolar areas.*** Lymphatic vessels were outlined beauti- 
fully by stab injections ; they communicated freely with the lymph vessels of the 
periosteum, but none was seen in the villi.°°* The variations in the histologic 
characteristics of the synovial membrane from zone to zone were confirmed.'*”* 
The majority of nerves to joints were closely associated with blood vessels.**® ** 
622,178¢ They arose from the nerves supplying the area and each nerve supplied 
a definite region of the joint, with some overlapping. Many complex endings of 
the Ruffini type were found in the synovial membrane, in addition to free nerve 
endings.**® *?. '7°* Most of the nerves were of sympathetic origin, but there was 
a substantial somatic nerve supply.*®** **** 

Joint Fluid. The origin of the hyaluronic acid of synovial fluid continued 
to be disputed. Meyer ‘*"* and Gardner * felt that the available evidence indi- 
cated its secretion by synovial cells. Hansen,’’*? however, concluded that mast 
cells secrete hyaluronic acid. He observed coincidental variation in the number 
of mast cells and the amount of metachromatic ground substance and a similar 
staining reaction of mast cell granules and of hyaluronic acid ; and after enzymatic 
breakdown of hyaluronic acid in tissue, he noted that new metachromatic ground 
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substance appeared first around mast cells. [The limitations of histochemical meth- 
ods have been indicated previously. —Ed.] 

The hyaluronic acid concentration in normal cattle synovial fluid was found to be 
20 to 25 mg. per 100 c.c., and in normal human fluid ranged from 80 to 150 mg. per 
100 c.c.487* The mucin content in normal fluid from various species ranged from 0.3 
to 0.8 gm. per 100 c.c.'7*° Detailed studies of the characteristics of synovial mucin '7*% 
and of the hyaluronic acid in joint fluid *°°° appeared. The logarithm of the viscosity 
of the joint fluid was found to be proportional to the concentration '**° and to the 
square root of the concentration '*'® of mucopolysaccharide. The viscosity of patho- 
logic fluids was low in many cases of rheumatoid arthritis.*®?® 169° 1728 [Joint fluid 
abnormalities are discussed further under Laboratory Findings in Rheumatoid Arthritis.—Ed.] 
Irradiation of joint fluid in vitro resulted in a decrease in viscosity, but did not alter 
its susceptibility to the action of testicular hyaluronidase.'®*® The fiber-forming ca- 
pacity of synovial fluid was related to the concentration of the mucopolysaccharide. 
Testicular hyaluronidase reduced the fiber length.*** Hyaluronidase activity could not 
be demonstrated in synovial fluid or tissues.‘7'*> It was possible to produce weak anti- 
sera to mucin '"'® [but not to hyaluronic acid—Ed.]. Normal human synovial fluid 
contained no isoantibodies, and very few diphtheria-immune antibodies crossed the 
blood-fluid barrier in normal joints. In contrast, fluids from diseased joints contained 
isoantibodies and diphtheria-immune antibodies in titers approximately the same as 
the serum. Blood group-specific substances were virtually absent in normal synovial 
fluid.'*** 

Physiology. Several studies were concerned with absorption of dyes and of 
penicillin ®** '*"* from joint fluid to blood and vice versa. Absorption of trypan blue 
from normal joints appeared to be mainly by diffusion into the blood.1*® The rela- 
tionship of intra-articular pressure to the rate of absorption from the perfused joints 
of rabbits was carefully studied. As in other connective tissue, resistance to flow was 
found to yield suddenly at a definite pressure (“breaking point”), which was not de- 
pendent on maintenance of the circulation. Following initial injections with pressures 
above this point, subsequent injections resulted in a direct proportion between inflow 
and pressure, even at low pressures.*"* Elimination of the breaking point, with in- 
creased absorption of colloids from the joint, was produced by exercise,**? and by ad- 
ministration of Salyrgan.*"* Increased amounts of protein were absorbed from joints 
infected with staphylococci or inflamed by staphylococcal filtrate. This increase in 
absorption was prevented by DOCA, which had no effect on absorption of protein 
from normal joints.‘7* The permeability of synovial membrane was measured by 
injecting phenolsulfonphthalein into the joints of rabbits and determining the speed of 
its excretion in urine. Hyaluronidase and DOCA each increased permeability maxi- 
mally, and the effect of one could not augment that of the other.'7® [Results of studies 
by this method are discussed further in the section on The Adrenals and Rheumatic Dis- 
eases.—Ed. ] 

Comparative changes of pH in the joint fluid and blood of dogs were studied by 
electrometric methods ; the fall in pH following exercise, nerve stimulation or induced 
convulsions was slower and more prolonged than in blood.'®* 181 Sympathectomy 
was followed by a greater drop on the operated side, with very slow recovery.’** No 
change in rate of transfer of acid fuchsin from blood to joint fluid was found after 
sympathectomy.*** In an electrochemical study of the synovialis in dogs, the mo- 
bility of most ions in synovial tissues appeared to be close to that in water.’°'* The 
action of various systems of metabolic inhibitors cn the membrane potentials of the 
synovialis was studied.’°** The differences of potential between synovial fluid and 
skin were below 5 mv. in normal subjects, and above 30 mv. in patients with rheuma- 
toid arthritis..°** Following ACTH treatment, in six cases the potentials dropped 
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immediately, but regressed somewhat in three cases while they were undergoing 
treatment. 

The intra-articular temperature correlated better with the activity of rheumatoid 
arthritis than did the skin temperature over joints. The joint temperature fell with 
hot packs, and rose with cold packs, diathermy, pain, apprehension, smoking, passive 
motion of joints and weight-bearing.*"' 


Physiology of Cartilage 


Chondroitin-sulfate from hyaline cartilage had a specific rotation of — 30° and was 
hydrolyzed by testicular hyaluronidase whereas that of skin had a rotation of — 55° 
and was resistant to testicular hyaluronidase.‘**® Since the chondroitin of cartilage 
could be extracted with neutral calcium chloride, Meyer concluded that it was not 
stably linked to protein, in contrast to that of skin and of umbilical cord, which could 
be liberated only by strong alkali.**7¢ 

However, since only part of the protein of the chondroitin complex could be ex- 
tracted by phenol solution, and since the electrophoretic pattern of chondroitin revealed 
three boundaries (chondroitin, protein, and a complex of the two), Partridge felt that 
chondroitin and protein were combined in vivo. The association was thought not to 
be a salt formation, since it took place at alkaline reactions at which both protein and 
polysaccharide were negatively charged.'*** A new method for preparing chondroitin 
from bovine tracheal cartilage was reported.**® 

Alkaline and acid phosphatases, as well as an enzyme most active in a neutral 
medium, were found in hypertrophic costochondral cartilage and periosteum.** In 
the cells of articular cartilage, however, alkaline phosphatase but not acid phosphatase 
activity was found; lipase and indophenol oxidase activity were also demonstrated. 


Stored glycogen and lipid droplets appeared to be normal inclusions in the cytoplasm 
of human cartilage cells.14!7 

In patients under the age of 40 who had costal cartilage calcification, the incidence 
of multiple complaints was twice as frequent, and the incidence of complaints not due 
to apparent organic disease five times as frequent, as in patients without cartilage calci- 
fication. It was suggested that premature calcification may be evidence of a link 
between psychiatric and previously unrecognized endocrine disturbances.®2* 9% 


Other Studies 


Growth of Skeletal Tissues. The present knowledge of the development of 
joints was reviewed.*®, ©? Long bone growth at epiphyses was followed by regres- 
sive changes in the cartilage, and then resorption. All three processes were enhanced 
by anterior pituitary and thyroid hormones and by high fat diets, and were decreased 
with undernutrition. With parathyroid and androgenic hormones, regression and 
resorption were increased whereas estrogenic substances decreased growth and re- 
sorption, but increased regression.'***, 

Studies of the development of the tendons of the hand demonstrated a definite 
pattern of fibers connecting the dorsal extensor apparatus with the metacarpophalan- 
geal and proximal interphalangeal joints.'°°* In studies on rabbits, it was found that 
the entire tendon grew interstitially in length, with maximal growth near the junction 
of muscle and tendon.**! A satisfactory tendon sheath could be produced in rabbits 
and guinea pigs with a flexible plastic (Tygon).7®* 

Joint Pain. The types, causes and treatment of pain in arthritis and rheumatism 
were discussed.'°7° Deep pain sensibility could be dissociated from both cutaneous 
pain and deep pressure.'°°° Kellgren summarized extensive experimental studies in 
humans as showing deep pain to have certain characteristics of quality, inaccurate or 
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diffuse localization, associated muscle spasm and susceptibility to cooling, which were 
different from the characteristics of cutaneous pain. The two sensibilities probably 
were mediated by different types of nerve fibers.°** The “cold pain” produced by 
cooling an extremity was deep and diffuse in distribution, and the deep tissues at the 
source of pain were abnormally sensitive to mechanical stimuli. When deep hyper- 
algesia was present, even slow cooling of an extremity caused severe and prolonged 
pain, in contrast to the analgesia which soon superseded the pain produced by cooling 
of a normal extremity.'°*' Articular ligaments were found to be richly supplied with 
nerves and highly sensitive to pain or pressure, in contrast to synovial membrane, 
which contained fewer nerves and was relatively insensitive, with only occasional spots 
that gave rise to pain.?°*? 

Joint Motion. The development of goniometers, their use and the methods of 
recording joint motions were reviewed.'*?® !®* The value of the universal goniometer 
and the importance of having a single observer for closely comparable results were 
indicated.***: '*2 Various modifications of older methods of measuring and recording 
joint motion were described,*** 2179, 2226 including a clever optical goniometer.?!*¢ 
A grip ergograph was useful in assaying and treating hand weakness and in evaluat- 
ing residual disability.*** 

The adaptation of articular surfaces to various types of joint motion was analyzed 
by MacConaill.'*: '2¢". 1268 ~The efficiency of saddle joints for permitting rotation 
combined with circumduction, and the adaptation of the trochlear surfaces of hinge 
joints to minimize wear, were indicated. Successive swings of a joint such as the 
shoulder were found to be accompanied by rotation (conjunct rotation). The muscles 
of a given joint were rotators to some degree, and conjunct rotation seemed to offer 
a means of exercising muscles that were too weak to raise the limb normally.17®° The 
theory of lubrication was also discussed by MacConaill.'?7° One joint surface must 
be more curved than the other in order that synovial fluid may form a lubricating film 
which is wedge-shaped toward the region of contact. Fat pads reduced “mechanical 
curvature” and intra-articular discs increased it. 


EXPERIMENTAL ARTHRITIS 


The ability of various microérganisms and sensitizing agents to produce joint 
changes in experimental animals was further studied. Much interest again cen- 
tered on the arthritis produced in rats by pleuropneumonia-like organisms. Ina 
systematic series of studies, Tripi, Kuzell and associates determined the influence 
of a variety of drugs and other factors on the arthritis produced by an L, strain. 
The arthritis was prevented by aurothioglucose.*° Its incidence and severity 
were increased by corticotropin, BAL, thiouracil, pregnenolone, acetylsalicylic acid 
and glutathione,*** ****: 2°7° but were not influenced by either cortisone or thyroid- 
ectomy."*** *°"° Exposure to cold or ultraviolet light increased the mortality 
from infection, but did not influence the joint involvement.?°* Aureomycin and 
terramycin prevented the development of arthritis, and salazopyrin lessened its 
incidence."***'*** Others found streptomycin effective in preventing arthritis 
and other manifestations of infection by pleuropneumonia-like organisms in 
rats." Arthritis in mice that was produced by the intravenous injection of 
Streptobacillus moniliformis was most effectively treated by streptomycin, al- 
though penicillin was also effective.'*° [Effectiveness of various agents in the 
prevention and treatment of arthritis in rats due to pleuropneumonia-like organisms 
cannot be translated to the treatment of rheumatoid arthritis, as has at times been 
implied.—Ed. ] 
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Findlay **° summarized the characteristics and pathogenicity of pleuropneumonia- 
like organisms recovered from various species, including man: certain strains “have a 
predilection for joint structures; they may cause an acute suppurative arthritis or a 
more chronic proliferative change.” He concluded that efforts to incriminate these 
organisms in rheumatic fever and rheumatoid arthritis have failed, but that further 
investigation of their rdle in Haverhill fever (in association with Streptobacillus 
moniliformis) and in Reiter’s syndrome appears worth while. 

Arthritis was produced in rabbits by injecting a strain of enterococci isolated 
from the stools of patients with arthritis. Excessive use of the joints before inocu- 
lation increased the relative number of joints involved. The production of arthritis 
by living type I streptococci (isolated from a patient with scarlet fever) followed 
intravenous but not intracutaneous injection; acute phase protein and a rise in anti- 
streptolysin titer followed either type of injection.*** 

Repeated intra-articular injection of typhoid somatic antigen resulted in an acute 
and chronic arthritis with synovial hypertrophy, focal accumulation of lymphocytes, 
and destruction of cartilage similar to changes observed in previous studies in which 
the same antigen had been injected intravenously. An intra-articular Schwartzman 
phenomenon, produced by injecting typhoid antigen into the joint and skin, with 
subsequent intravenous injection, resulted in vascular injury, hemorrhage, thrombosis 
and necrosis with continued active inflammation in the synovium for 27 days or longer. 
The presence of circulating antibodies at the time of the intra-articular injection of 
antigen did not alter its local effects.‘42* The intra-articular Arthus’ reaction was 
also studied.'*** 

The joint changes in experimental scurvy were carefully studied; characteristic 
features were intra-articular hemorrhage, subsynovial fibrous proliferation, and peri- 
articular fibrosis, with little cartilage damage and no inflammation.'**? In a large 
proportion of guinea pigs kept on diets partially deficient in vitamin C, the knees be- 
came stiff and painful.*°* This condition was attributed to edematous and degen- 
erative changes in muscles and to the formation of hyperplastic connective tissue in 
and around the joint. 

[The experimental production of arthritis by pituitary and adrenal hormones, and the 


influence of these hormones on experimental arthritis, are reviewed under the Adrenai Cortex 
and Rheumatic Diseases.—Ed.] 


Spontaneous Arthritis in Animals 


Diseases observed in swine were characterized by fever, myalgia, occasional 
subcutaneous nodules, skin rashes and arthritis, with varying degrees of limita- 
tion of joint motion. Postmortem examination revealed hypertrophy and in- 
creased vascularization of synovial villi with occasional pannus formation ; peri- 
cardial adhesions and occasional pleuritic and peritoneal adhesions; often there 
was myocarditis, and occasionally vegetations on the heart valves. Many fea- 
tures were thought to resemble those of rheumatic or rheumatoid diseases. Ad- 
ministration of cortisone and ACTH led to definite improvement in three to four 
days, but relapses occurred two to 20 days after cessation of therapy.*** 

Outbreaks of polyarthritis in lambs followed inoculation with commercial sera 
that were later found to be contaminated with Erysipelothrix rhusiopathiae. The 
disease varied from an acute form with high fever and painful, swollen joints, to 
a more chronic form with gradually increasing loss of weight and strength, and 
increasing deformity of joints. Within three months, all animals inoculated with 
the contaminated sera had developed arthritis, and 25 per cent were dead; after 
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six months, all had died. In the early stage, postmortem examination of the 
joints showed excess fluid and “ulceration” of the cartilage. In chronic cases, 
the periarticular tissues were thickened by fibrous tissue formation, the synovial 
membranes were indurated, and there were vascular vegetative fringes at the 
borders of the cartilage.*** 


Tue CAMPAIGN AGAINST RHEUMATISM 


From every county where data concerning both incidence and economic loss 
are reported, there is compelling evidence that arthritis is a major medical and 
social problem. There is a growing recognition by health authorities throughout 
the world that arthritis is the greatest single cause of protracted illness. In the 
United States at least 200,000 persons are totally and permanently disabled, 
800,000 more are partially disabled, and 6,000,000 suffer in some degree from 
rheumatism or arthritis.'"*' The estimated yearly cost of medical care alone for 
the total number of patients with rheumatic disease in this country exceeds $100,- 
000,000. In Canada, a survey made by the Dominion Bureau of Statistics in 
1947 indicated that 22.6 per cent of an estimated 7,000,000 work-days lost because 
of illness was ascribed to arthritis or other rheumatic disease.'**? In Switzer- 
land, arthritis was listed as the cause of illness in 16.2 per cent of 93,750 reports 
of sickness among members of three national insurance organizations. Annual 
loss to the Swiss national economy as a result of arthritis was estimated at 40,- 
000,000 Swiss francs due to loss of work, 200,000,000 Swiss francs due to pre- 
mature retirement, and 15,000,000 Swiss francs for cost of treatment.*** Nor- 
gaard '*** emphasized the social significance of chronic polyarthritis in the Scan- 
dinavian countries. In Denmark, data on Invalidity Insurance indicate that, of 
a population of about 4,000,000, one person each day becomes permanently dis- 
abled by this disease. 

The serious concern of medical authorities and the general public over the 
economic waste due to rheumatism was reported from other countries. Lord 
Horder, who, with the Empire Rheumatism Council, has done so much to focus 
medical and public attention on this problem, estimated that there are 1,000,000 
adult sufferers in England and Wales.*** The financial cost in England was esti- 
mated to be £25,000,000 a year; to the National Health Insurance Fund alone 
the cost was about £2,000,000 a year.*** 

The Scottish Department of Health in one year reported that the rheumatic 
group of diseases constituted the highest single cause of incapacity, accounting 
for 45,300 cases in an insured population of 1,837,000, and 3,000,000 days of 
incapacity. More than half of this time lost was for incapacities which lasted the 
whole year, a striking testimony to the crippling power of the disease. 

The Ligue Internationale contre le Rheumatisme, with headquarters in Am- 
sterdam, has as one of its important functions the spreading of information about 
rheumatic diseases throughout the world. The Ligue has encouraged the estab- 
lishment of national committees in various countries, and this effort has proved 
so successful that in 1949 there were committees in 29 different countries.’** 
Under the auspices of the Ligue, the Seventh International Congress on Rheu- 
matic Disease was held in New York City in 1949, permitting leading scientists 
in the field to exchange information and to hear at first hand the details of the 
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momentous discovery of the effect of cortisone and corticotropin on rheumatoid 
arthritis. A yearbook published by the Ligue in 1950 contains the rules, bylaws 
and lists of all members of the component societies throughout the world, and 
can be expected to stimulate collaboration and to facilitate the work of scientists 
of all countries in their struggle against one of the most distressing of human 
diseases. Largely through the efforts of the Ligue and its component national 
societies, the World Health Organization at the Fifth Assembly in June, 1952, 
approved the creation of an Expert Committee on Rheumatic Diseases. 

The American Rheumatism Association, founded in 1930, includes among its 
750 members most of the physicians in the United States and Canada who are 
especially interested in the rheumatic diseases. It has done much to keep the 
practicing physician in touch with current trends by means of two publications, 
the “Primer on the Rheumatic Diseases” and “Rheumatism Reviews.” It has 
encouraged the formation of affiliated societies on a state, regional or city basis. 

The American Rheumatism Association appreciated the need for public sup- 
port and for funds to extend the attack on the rheumatic diseases. Shortly after 
World War II a committee was appointed to study the feasibility of a fund- 
raising campaign. At about the same time three other independent groups in 
the United States launched fund-raising efforts. Through the able leadership 
of Dr. Paul Holbrook these separate fund-raising efforts were combined, and 
the Arthritis and Rheumatism Foundation was established on March 3, 1948. 
The professional and scientific policies of the Foundation are under the guidance 
of a committee nominated by the American Rheumatism Association, and thus 
the Association remains linked to the Foundation in an advisory capacity. Under 
the able leadership of Mr. Floyd Odlum a strong and active Board of Directors 
was formed, composed of influential laymen and representatives of the medical 
profession.***° The objectives of the Foundation are to organize an attack on 
the rheumatic diseases based upon research, specialized professional training, 
improved treatment facilities and public education. An intensive nation-wide 
campaign to make the public aware of the importance of rheumatic diseases has 
been launched, and a substantial start has been made in building the organization 
needed for an annual fund-raising effort. In less than five years the Foundation 
has established a network of 28 chapters in 30 states. During the Foundation’s 
first three years a total of $2,106,238 was raised. This means that the public is 
beginning to grasp the urgent need for a codordinated attack on the rheumatic 
diseases. 


The activities of the Foundation include financial support of basic and clinical 
research, establishment of clinical fellowships for the training of doctors, and aid for 
professional education in seminar courses, teaching conferences, and in the distribu- 
tion to doctors of “The Bulletin on the Rheumatic Diseases.” Also, to extend profes- 
sional knowledge a color film, “Problems of Rheumatoid Arthritis” has been prepared 
and shown widely to medical and lay audiences. A pamphlet, “Arthritis and the 
Miracle Drugs,” has been widely read by arthritic patients and their families. A 
comprehensive booklet on “Home Care in Rheumatoid Arthritis” has been prepared 
for distribution by physicians to their patients. Besides supporting a program of 
research fellowships in basic sciences related to rheumatic diseases, the Foundation 
functions through local city, state or regional Chapters. In addition to support of 
research projects, chapter activities have included provision of facilities for home 
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treatment by nurses trained in physical therapy, preparation annually of scientific 
papers on arthritis for a complete issue of each of the various journals of state medical 
societies, the awarding of grants to practitioners to study for three to six months in 
arthritis teaching centers, the sponsoring of round-table discussions for county medical 
societies, and the presentation of radio broadcasts on various aspects of the rheumatic 


diseases 


In 1949 the National Research Council undertook a survey designed to serve 
as a basis for the development of long-term research programs in arthritis and 
other rheumatic diseases." This survey revealed that only $300,000 was 
being spent annually in the United States for research in the chronic rheumatic 
diseases. Neglect of hospital care for the arthritic patient was indicated by the 
disclosure that there were only 65 specially endowed beds for arthritic patients, 
as compared with 100,000 free beds available for tuberculous patients. It was 
estimated in this report that the yearly cost of medical care alone for the total 
number of rheumatic disease patients in this country exceeded $100,000,000. 
After reviewing investigations of the rheumatic diseases which were in progress, 
this committee outlined under three main headings the need for specific research 
which should be undertaken : studies of connective tissue, of the disease processes, 
and of their social and economic implications. 

The introduction of ACTH and cortisone as research tools and as promising 
agents in the treatment of rheumatic diseases marked the beginning of a new era 
in the organized effort to combat this group of diseases. There was apparent an 
increased public demand for action and a move forward against arthritis.‘7* In 
recognition of its serious concern about the widespread suffering caused by the 
rheumatic diseases, and in response to a growing public demand for expanded 
research to solve this problem, Congress on August 15, 1950, established a new 
Institute for Arthritis and Metabolic Diseases as one of the National Institutes 
of Health. An intensive program of research, aid to research and professional 
education in arthritis, rheumatism and allied metabolic diseases has been assured 
by this legislative act. Surgeon General Leonard A. Scheele,'’" in discussing 
the needs in this field, included the need for expanded research in hormonal com- 
pounds, particularly as tools for advancement of knowledge of normal man and 
his physiologic processes in health, the need for additional studies of the biologic 
and clinical effects of cortisone, ACTH and related new substances, the need for 
information regarding environmental, psychic and social factors in these diseases, 
and the need for development of ambulatory services, home-care programs and 
rehabilitation services for arthritic patients. “Arthritis, rheumatism and related 
ailments qualify as a public health problem.” 

In a review of the recent developments in the field of the rheumatic diseases, 
Waine **°° pointed out that physiologic concepts have largely replaced the rigid 
descriptive approach to rheumatology and have fostered the definition of several 
rheumatic diseases in terms of systemic lesions. Another development has been 
the large-scale participation in rheumatologic research by physicians and scien- 
tists from other clinical and fundamental disciplines. This gain of additional 
workers experienced in the use of methods newly applied to the field has in- 
creased the rate and spread of research. To what extent the developments of 
recent years have brought us closer to the control and prevention of the rheu- 
matic diseases remains for the future to tell. 
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CASE REPORTS 


SPONTANEOUS HEMOPNEUMOTHORAX—WITH REFERENCE 
TO THE USE OF STREPTOKINASE 
AND STREPTODORNASE * 


By Puitip N. Jones, Captain, U.S.A.F. (MC), Chanute Air Force Base, Illinois, 
and Roy S. Bicuam, Jr., Captain, U.S.A.F. (MC), 
Charlotte, North Carolina 


SPONTANEOUS or idiopathic hemopneumothorax is thought to be an unusual 
and rare occurrence. A review of the literature discloses that there have been 
about 120 cases recorded. Pitt and Rolleston are usually given credit for pub- 
lishing the first two comprehensive case reports in 1901.’ Each author inde- 
pendently reported a case of fatal spontaneous hemopneumothorax. Hartzell 
in 1942 collected 40 cases and added four of his own. Eidinger and Rubin in 
1952 reviewed the literature and found 56 additional cases and added three of 
their own.” In addition to these 103 cases there have been some 17 cases re- 
ported in the past two years.*" 

Whereas recovery is usually the rule in simple spontaneous pneumothorax, 
the mortality rate of spontaneous hemopneumothorax is said to approach 25 per 
cent, with death usually occurring during the first 24 to 48 hours.*:* The prog- 
nosis is excellent provided the patient survives the acute episode. However, 
blood in the pleural space introduces the possibility of an inexpansible lung 
because of the deposition and organization of fibrin. A decortication then usu- 
ally becomes necessary. Thus it is seen that this condition is potentially a grave 
emergency which requires early and energetic therapy if unnecessary mortality 
and morbidity are to be avoided. 

The occurrence of spontaneous hemopneumothorax is probably not so rare 
as the number of case reports would indicate. Many of the authors report 
multiple cases seen over a period of a relatively few years. There has been a 
tendency to report only fatal cases, and there must be a large number of cases 
which have not been published. Any physician actively engaged in the practice 
of medicine may well be called upon to treat this disease. The concept of treat- 
ment of hemothorax has been radically changed during the past few years, 
largely because of the knowledge gained in treating the vast number of traumatic 
hemothoraces during World War II.*° 

More recently, Tillett and his associates have introduced a new biologic ap- 
proach to the therapy of clotted hemothorax with the use of streptokinase and 
streptodornase.'':** It is the purpose of this paper to review briefly the prob- 
lem of spontaneous hemopneumothorax and to report a case successfully treated 
with these two enzymes. 


* Received for publication April 3, 1953. 
From the Medical Service, U. S. Air Force Hospital, Chanute Air Force Base, Illinois. 
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Case Report 


A 22 year old white airman was admitted to the hospital on October 4, 1952, 
complaining of severe pain in the left chest. Three days prior to admission he had 
noted in the general region of the precordium a mild ache having no relation to exer- 
tion, respiration or position. The ache gradually subsided. On the day of admission, 
while eating his breakfast, the patient suddenly developed a severe pain in his left 
chest. There was no history of any similar episode and no past history suggestive 
of pneumonia or tuberculosis. He had been in good health prior to this illness, and 
denied that he had exerted himself in any way. 


Fic. 1. Chest x-ray, October 4, 1952. Initial film showing left hydropneumothorax. 


Physical examination disclosed a well developed, tall, thin white male who ap- 
peared to be suffering from severe pain and apprehension. The blood pressure was 
106/80 mm. of Hg; temperature, 97.6° F.; pulse, 84; respirations, 15 per minute. 
Examination of the head and neck revealed no pertinent findings. The trachea was 
in the midline. There was marked restriction of chest excursions on the left. The 
left chest was dull to percussion up to the level of the angle of the scapula. The 
breath sounds were markedly diminished in this same area. The heart size, sounds 
and rhythm were normal. The abdomen was soft and nontender. The liver and 
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spleen were not palpable. The remainder of the physical examination was within 
normal limits. 

Laboratory Data: The urinalysis was normal. The red blood cell count was 
3,200,000 per cubic millimeter, and there were 10.0 gm. of hemoglobin. The white 
blood cell count was 17,050, with 56 per cent neutrophils, 41 per cent lymphocytes, 
2 per cent monocytes and 1 per cent basophils. The bleeding and coagulation times 
were normal, the platelet count was 296,000, and the prothrombin time was 14 seconds 
(control, 13.5 seconds). 


Fic. 2. Chest x-ray, October 20, 1952. Complete obliteration of the left hemithorax by 
the hemothorax, with displacement of the mediastinum to the right 


The x-ray of the chest on admission revealed a left hydropneumothorax, with 
about 40 per cent collapse of the left lung (figure 1). A fluid level was noted in 
the third anterior intercostal space. There was no mediastinal displacement. 

A diagnostic thoracentesis was performed and a small amount of fluid resembling 
whole blood removed. No evidence of tuberculosis was found on direct smear of 
the fluid, on cultures, or with guinea pig inoculation. Skin tests with 0.00002 mg. 
and 0.005 mg. of purified protein derivative were negative. An electrocardiogram 
was within normal limits. 
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The patient was given codeine and aspirin for pain and was placed on 100,000 
units of crystalline penicillin-G every three hours. He had nausea and emesis during 
the first 24 hours but thereafter was fairly comfortable. On October 15, 150 c.c. 
of grossly bloody fluid with a hemoglobin content of 7.5 gm. were removed. An 
x-ray of the chest on October 18 revealed almost complete reéxpansion of the lung. 
but there was an increase in the amount of the fluid, with a slight displacement of 
the mediastinal structures to the right. On that day 1,000 c.c. of bloody fluid were 
removed. On October 20 an x-ray showed a marked increase in the amount of fluid, 


Fic. 3. Chest x-ray, October 25, 1952. Film taken immediately prior to the injection of 
streptokinase-streptodornase. 


with obliteration of the entire left hemithorax and moderate displacement of the 
mediastinal contents to the right (figure 2). During the next five days further 
aspirations were done daily, with removal of an additional 4,725 c.c. of bloody fluid, 
making a total of 5,875 c.c. of fluid removed. The hemoglobin content of the fluid 
on October 20 was 3.0 gm., and on October 23 it was 1.0 gm. By October 25 it was 
possible to remove only 275 c.c. of serosanguineous fluid, although an x-ray still 
showed a considerable amount of fluid remaining at the left base and over the left 
apex (figure 3). It seemed evident that aspirations alone were not accomplishing a 
satisfactory result, and it was therefore decided to use streptokinase and streptodornase. 
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On October 25, 100,000 units of streptokinase and 25,000 units of streptodornase 
were injected into the pleural space. Within 10 hours the patient’s temperature 
rose to 102° F., his blood pressure dropped to 90/58 mm. of Hg, and he became 
markedly dyspneic. A thoracentesis removed 1,650 c.c. of serosanguineous fluid 
and the patient became more comfortable. X-ray showed a marked reduction in the 
hydrothorax and a return to normal position of the mediastinum. During the next 
six days an additional 250,000 units of streptokinase and 62,500 units of strepto- 
dornase were injected into the pleural space in divided doses. Aspirations were 


Fic. 4. Chest x-ray, January 20, 1953. Normal chest film. 


attempted 24 hours after each injection, but no significant amount of fluid could 
be withdrawn. With each injection of the enzymes the patient had a febrile reaction, 
with temperatures ranging to 104.6° F. Serial x-rays of the chest showed gradual 
diminution of the pleural density, and on November 13 x-ray showed almost complete 
resolution of the hemothorax. Vital capacity was 100 per cent and the patient was 
afebrile and asymptomatic. The red blood cell count had risen to 4,100,000 per cubic 
millimeter, with 12.0 gm. of hemoglobin. The patient was sent home on con- 
valescent leave. A follow-up film on January 20, 1953, was essentially normal in its 
roentgen appearance (figure 4). 
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DISCUSSION 


Spontaneous hemopneumothorax occurs almost exclusively in young adult 
males ; only four cases in females have been reported.*| The average age is be- 
tween 20 and 40. The reason for this overwhelming sex preponderance is not 
known. Its allied disorder, spontaneous pneumothorax, occurs almost as fre- 
quently in women as in men. 

The etiology is usually obscure. However, it is generally felt that the entry 
of air into the pleural cavity follows the rupture of an emphysematous bleb, and 
that a tearing of adhesions results, with subsequent bleeding from the parietal 
surface. The majority of fatal cases which have been examined at autopsy 
showed apical pleural scars and adhesions. In patients in whom bleeding was 
controlled by open thoracotomy, the source of bleeding was found in the parietal 
pleura at the apex of the thorax.""*''* Solovay suggests the possibility that in 
some instances the condition may result from the rupture of capillaries at the 
hase of alveolar tears occurring during interstitial emphysema."* 

The onset of spontaneous hemopneumothorax may be either insidious, with 
the gradual development of weakness and chest pain, or it may be acute and 
dramatically sudden. In the acute form there is usually sudden severe one-sided 
chest pain, with signs of blood loss and respiratory distress. The pain may be 
referred to the shoulder or to the upper abdomen. Often the symptoms de- 
velop more slowly, with the onset of sudden chest pain followed by a latent pe 
riod of a few hours or days in which the pain becomes less. This is followed in 
turn by the gradual development of weakness and dyspnea, and eventual collapse. 

The physical findings are usually those of a pneumothorax with pleural ef- 
fusion. Signs of shock are present in proportion to the amount of blood loss. 
Mediastinal shift may be noted in cases of massive hemorrhage. The disease 
often resembles an abdominal catastrophy such as a ruptured viscus, and it also 
may mimic myocardial infarction. There have been at least two recorded in- 
stances of laparotomy before the correct diagnosis was established. A low 
grade fever usually accompanies this condition, and often there is a leukocytosis. 
The signs of pneumothorax or hydropneumothorax, however, are usually quite 
obvious, and the diagnosis is supported by roentgen-ray examination and con- 
firmed by thoracentesis. 

The principles of therapy of the chronic hemothorax have undergone major 
revision during the past six years. In his review of the subject in 1942, Hartzell 
stated that thoracentesis should be done only for diagnostic purposes and for the 
correction of mediastinal shift.". As late as 1949 Dorset and Terry advocated 
that a small amount of fluid be aspirated initially for diagnostic purposes, and 
that only after several days of watching should small amounts of blood be re- 
moved every few days, with partial replacement by air."* The experience 
gained during World War II has well demonstrated the inadequacy of this con- 
servative management. The incidence of chronic hemothorax and inexpansible 
lungs is higher in those patients treated by slow aspiration and air replacement 
than by aspirations done with a view to emptying the pleural cavity and reéx- 
panding the lung as rapidly as possible." Thus, the patient in whom active 
bleeding has stopped should have his pleural cavity emptied as rapidly as pos- 
sible by aspirations. 
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The bleeding soon stops in the majority of the patients. However, there is 
a considerable percentage in whom the hemorrhage continues uncontrolled. 
The over-all mortality arnong cases treated conservatively approaches 25 per 
cent, and all of the fatal cases reported have died seemingly of massive hemor- 
rhage.*:* In 1951 Myers reported the first published case of hemopneumothorax 
treated by open thoracotomy.'*® Since then there have been at least five addi- 
tional cases so treated, all with favorable results.***:* Uncontrolled bleeding 
into the pleural cavity is a surgical emergency, as is massive hemorrhage occur- 
ring in any other part of the body. The individual patient must be closely 
watched for signs of shock and progressing anemia. In these cases early 
thoracotomy with direct control of the bleeding is a life-saving procedure. 

Once it is clear that the active bleeding has stopped, the problem of prevent- 
ing a fibrothorax is of immediate concern. Although treatment by aspiration 
alone often results in complete reéxpansion of the lung, many cases have been 
reported in which decortication was necessary. 

During the past 20 years Tillett and his associates have undertaken a series 
of laboratory and clinical investigations with two preparations derived from 
broth cultures of hemolytic streptococci which have been named streptokinase 
and streptodornase."* Streptokinase is a catalyst which acts on a fibrolysing 
system in the blood to produce plasmin, the lytic factor for fibrin and fibrinogen. 
Streptodornase, or desoxyribonuclease, is an enzyme which causes hydrolysis 
of desoxyribonucleoprotein and desoxyribonucleic acid. Because of the re- 
markable ability of these agents to bring about rapidly the liquefaction of human 
fibrin clots, it was suggested that they might prove useful in treating hemothorax. 
Three years ago Tillett and Sherry reported the beneficial effects of these 
enzymes in treating fibrinous, purulent and sanguineous pleural exudations in 23 
patients.'' Their use in the treatment of hemothorax has been limited almost 
exclusively to cases of traumatic or postsurgical hemothorax.'':'*'*'? How- 
ever, Read and Berry reported the successful use of the enzymes in one patient 
with spontaneous hemopneumothorax.* 

The use of these agents incites two types of nonspecific reactions. There is a 
local outpouring of fluid and phagocytes at the site of application, and a pyro- 
genic reaction occurs, probably due in part to the absorption of the products 
produced by the enzymes. The temperature ranges up to 105°F. The enzymes 
should be injected into the pleural cavity early, but only when it is evident that 
active hemorrhage has ceased. The introduction may be done either by thora- 
centesis or through a catheter into the pleural cavity. Most authors now are 
recommending this later method to facilitate drainage. There is usually a 
dramatic outpouring of fluid, and one must be prepared to remove this fluid 
within 24 hours, or sooner if there is respiratory embarrassment. Maximal 
liquefaction usually occurs within 12 to 24 hours, and the enzyme action is com- 
pleted within 24 to 48 hours. It is suggested that the dose of the initial injection 
should be 200,000 to 400,000 units of streptokinase and 50,000 to 75,000 units of 
streptodornase. Although occasionally only one or two injections are necessary 
in a case of hemothorax, most patients will require more. Treatment with these 
agents must be individualized, and therapy is guided by temperature curves, the 
nature of the aspirated fluid and x-rays. 
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SUMMARY 


1. A case is reported of spontaneous hemopneumothorax successfully treated 


with multiple aspirations and the use of streptokinase and streptodornase. 
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. Hartzell, H. C.: Spontaneous hemopneumothorax, report of three cases and review of 


2. The clinical syndrome and the literature are briefly reviewed. 
3. A suggested plan of treatment is offered : 
A. Early and complete removal of both blood and air. 
B. Early thoracotomy, with direct control of the bleeding if the hemor- 
rhage continues. 
C. Adequate supportive measures, including sedation, antibiotics, and blood 
transfusions if necessary. 
D. Injection of streptokinase and streptodornase when active bleeding has 
stopped. 
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CASE REPORTS 
ACUTE HEPATITIS DUE TO BRUCELLOSIS * 


By H. Nusuan, M.D., and A. A. Battey, M.D., Kecoughtan, Virginia 


Acute hepatitis due to brucellosis is apparently a rare condition. On re- 
viewing the literature we could find but few references concerning this morbid 
state. Most authors fail to mention that jaundice may be intense in brucellosis 
and, if it does occur, they attribute it to some cause other than hepatitis. 

Hughes ' in 1897 stated: “The liver is often tender to pressure and slightly 
enlarged downward in severe cases at an early stage and also towards the end 
of prolonged attacks when from continued back pressure it has become some- 
what nutmeg in character.” Bruce’ on microscopic examination found cloudy 
swelling of the liver cells with infiltration of small round cells in the interlobular 
fissures. 

Fabyan * in 1912, using guinea pigs, the most susceptible small animal in ex- 
perimental brucellosis, described the pathologic changes that occur. The basic 
lesion produced was a granuloma, and there was a remarkable similarity to the 
granuloma observed in tuberculosis. The lesion was more prominent in tissues 
rich in reticuloendothelial elements. In the guinea pig and the mouse the liver 
contained more lesions than any other tissue. 

Braude and Anderson * cescribed the following changes as they occur in the 
liver and blood stream of the mouse following intra-abdominal inoculation of 
brucella : 


1. Polymorphonuclear cells with intracellular brucella are found in the circu- 
lating blood. 
2. Intracellular brucella (polymorphonuclears and Kupffer’s cells) are found 
in the hepatic sinusoids. 
3. Focal aggregations of parasitized Kupffer’s cells with marked reduction of 
stray polymorphonuclears are found in the sinusoids. 
4. The cellular aggregates increase in size to form early granulomas, and 
there is disappearance of nearly all intracellular organisms. 
. There is fusion of granulomas to form large focal lesions. 
. Hyaline degeneration occurs in the centers of the granulomas, and Lang- 
hans’ giant cells make their appearance. 
. The granulomatous reaction then begins to show abatement, and there is 
reduction in the number of cells surrounding the hyaline center. 
8. The granuloma disappears without demonstrable scar. 


Amoss,’ in reporting on the localization of the brucella organisms, stated that 
brucella belong to the group of lymphogenic antigens because the defensive factor 
of phagocytosis by the polymorphonuclear cells is not prominent. He described 
two patients in whom brucella were recovered from the bile by duodenal drain- 
age. The organism was cultured from the removed thickened gall-bladder. 
However, there is no mention as to whether either of these patients had jaundice. 


* Received for publication March 27, 1953. (Read in part before the Regional Meeting 
of The American College of Physicians, Virginia, at Old Point Comfort, Virginia, February 
26, 1953.) 

From the Veterans Administration Center, Kecoughtan, Virginia. 
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Chaiken and Schwimmer * reported a case of hepatomegaly with jaundice. 
There was evidence of disturbed liver function as shown by a 4 plus cephalin 
flocculation, and a total protein of 4.98 with an A/G ratio of 1.0. The icteric 
index was 16.2. The urine was positive for bile and urobilinogen, while the 
stools were negative for bile and stercobilin. Eight days after admission to the 
hospital the patient developed an elevated temperature which persisted for 10 
weeks. Blood cultures were negative. Agglutination tests for brucella showed 
a rising titer up to 1:1280. The icteric index increased to 18. The jaundice 
disappeared within two weeks of admission, but evidence of liver damage re- 
mained for a period of 10 weeks. 

Hoffbauer and Spink ° described the findings in liver tissue obtained by biopsy 
from one patient with acute brucellosis and four with chronic brucellosis. In all 
specimens granulomata were found in the liver cords. These granulomata con- 
sisted of epithelioid cells, lymphocytes and plasma cells arranged in small groups. 
In addition, the connective tissue in the portal spaces was found to be increased 
and there was occasional necrosis of liver cells. Multiple liver function tests in 
these patients indicated only slight impairment of liver function. 

Rossmiller and Ensign * reported a case of jaundice in a white male who had 
had recurring bouts of fever and chills for four years. Two months before ad- 
mission to the hospital he developed jaundice, right upper quadrant pain and 
dark urine. He received streptomycin, and two days before admission there was 
some diminution in the jaundice. Laboratory examinations revealed an icteric 
index of 32, a cephalin flocculation of 2 plus and a thymol turbidity of 50 units. 
The urine was strongly positive for bile and urobilinogen but the stools were nor- 
mal. Blood culture was positive for Brucella abortus, the agglutination test was 
positive in a dilution of 1 : 2560, and the skin test was also positive. The patient 
was treated with streptomycin and sulfadiazine. The jaundice subsided in a 
few days, and eight weeks later the liver was no longer palpable or tender. 

Harris,’ in his book on undulant fever, stated that brucellosis may cause in- 
flammatory changes in the gall-bladder and ducts and that the process may be 
- acute or chronic. He said also that enlargement of the liver with tenderness and 
dysfunction is now recognized to be at least as frequent as splenomegaly. Spink 
and Hall’ observed that it is not unlikely that brucellosis may cause cirrhosis of 
the liver. Other investigators (Watson, Lowbeer, Zaus and Espey’) are in 
agreement. Barker, Capps and Allen * noted a clinical similarity between chronic 
infectious (virus) hepatitis and hepatitis occurring in chronic brucellosis. 

Brucellosis in man is a protean disease (Soule )* in which the state of nutrition 
is of major importance. In general the prognosis is good, for the disease is self- 
limited and complete recovery may follow from mere bed-rest. For nearly 50 
years various antigens were introduced into the body by every possible route 
with unsatisfactory therapeutic results. Nonspecific protein shock and hyper- 
thermy were not too helpful. Sulfonamides did not prove as successful as was 
first thought. Combined therapy with streptomycin and sulfadiazine has shown 
real promise, but relapses do occur. Aureomycin and chloramphenicol therapy 
in recent years has given uniformly good results. 

Young * reported the case of a colored female who had hepatomegaly, ascites 
and splenomegaly. Liver function studies revealed hepatocellular damage. No 
mention was made of jaundice. Blood culture was negative but the agglutination 
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test was positive in high titer, as was the skin test. A positive culture, Br. 
abortus, was obtained from a subcutaneous accumulation of fluid from the in- 
guinal region where a lymph node had been excised. A liver biopsy revealed 
findings which were nonspecific and could be interpreted as an early Laennec’s 
cirrhosis. The patient was treated with sulfadiazine, with improvement in the 
clinical symptoms. 

Pottenger * treated four patients in whom brucellosis was suspected with a 
mineral salt mixture containing cobalt, manganese, copper and iodine. His re- 
sults were encouraging. The rationale for this therapy was the fact that man- 
ganese, among other substances, was able to counteract the SS (smooth select- 
ing) factor of normal human, bovine or guinea pig serum in vitro. 

Gigante *’ reported a case of brucellosis complicated by cirrhosis of the liver 
with jaundice and ascites which was cured by aureomycin. 
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Fic. 1. Temperature chart 


Figuera de Benito,'' in a series of 30 cases of brucellosis studied from a he- 
patic viewpoint found evidence of hepatic involvement in 19. He stated that usu- 
ally there is no clinical icterus. He has used combined therapy with good results. 
Only a few cases were treated with aureomycin or chloramphenicol, but relapses 
did occur. 


Case REpPorT 


A 37 year old Negro male slaughter-house worker (who handled hogs almost 
exclusively) was admitted to the hospital on April 10, 1951, with a chief complaint 
of weakness. Two weeks before admission he had begun to have chills, fever and 
sweating. The chills recurred about once or twice a week but the fever was quite 
constant. Profuse sweats had occurred frequently. At the onset he had pain in the 
cervical and thoracic spine but this disappeared after a week. His appetite had been 
poor and he had vomited white material once or twice. “Light pains” had been 
noticed in the lower abdomen at times. During the week prior to admission he had 
two loose yellow stools daily. He had severe headaches and vertigo prior to the 
onset. His eyes had been yellow for about a week. There was no history of hypo- 
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dermic or intravenous injections or of the withdrawal of blood. He had served in 
the U. S. Army from 1944 to 1946 but had had no foreign duty. The past history 
was essentially negative. 

Physical examination revealed a Negro male who showed pallor, weakness, 
emaciation, marked prostration and sweating. Temperature was 103° F.; pulse, 104; 
respirations, 24; blood pressure, 104/78 mm. of Hg. The sclerae were yellow. Soft 
systolic murmurs were heard at the base and the apex of the heart. The abdomen 
was normal; the liver and spleen were not palpable. The posterior cervical, axillary 
and inguinal lymph nodes were palpable. The temperature chart is pictured in 
figure 1 and the laboratory determinations in table 1. The patient was placed on a 
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Examination of blood for sickling: negative. Agglutinations to typhoid and proteus 
OX-19: negative. Kahn: negative. Blood sugar: 89 and 106 on two tests. Darkfield 
examination of blood for leptospira: negative. Guinea pig inoculation with blood for lepto- 
spira: negative. 

_ Two positive blood cultures were obtained ; in each the organism was identified as Brucella 
suis. 

PRs: The Army Medical Center confirmed identification of the organisms in the culture 
as Br. suis. 


high protein, high carbohydrate diet, and on the second day received 2,000 c.c. of 5 
per cent dextrose in water intravenously. Chloramphenicol, 500 mg. every six hours, 
was started on the third hospital day and was continued until May 7. X-ray of the 
chest was essentially negative, and a flat film of the abdomen revealed no hepatic or 
splenic enlargement. The patient began to feel better the day after the antibiotic 
was started but had some upper left quadrant pain for several days. His temperature 
became normal four days after the chloramphenicol was started. He was allowed out 
of bed on April 27 and was discharged from the hospital on July 12, after several 
trial periods at home. He reported back on February 18, 1953. He stated that he 
had been well since discharge from the hospital and had worked steadily. No further 
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hospitalization had been required and he had seen a physician only once, about five 
months previously, for an upper respiratory infection. Urinalysis was normal. 
Blood studies showed the following: white blood cells, 6,800, with 69 per cent poly- 
morphonuclears ; hemoglobin, 9.8 gm.; hematocrit, 38; total protein, 5.7 gm. per cent, 
and A/G, 1.1. The icteric index was 7 and the cephalin flocculation 3 plus. Ag- 
glutination to Br. abortus was positive in a dilution of 1: 80. 


Brucellosis in man today is, with few exceptions, a sporadic occurrence and 
not many cases are reported from a rural county during the course of an entire 
year (Jordan).* Infectious hepatitis may also occur in sporadic fashion. Jaun- 
dice and liver dysfunction can occur in both diseases. It is quite important that 
the differential diagnosis be made, because adequate treatment of brucellosis 
could prevent a long period of invalidism. The diagnosis can be made only by 
laboratory means, blood culture and serial agglutination tests. 


SUMMARY 


1. The pathologic changes that occur in the liver in brucellosis were reviewed. 

2. A case of brucellosis due to Br. suis was presented. The patient showed 
marked jaundice and abnormal liver function tests, although there was no en- 
largement of the liver. 

3. Chloramphenicol therapy produced very rapid and marked clinical im- 
provement. Liver function tests showed some abnormalities for more than 10 
weeks. 

4. It is important to consider hepatitis due to brucellosis in the differential 
diagnosis of hepatitis. 
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SICKLE CELL ANEMIA TERMINATING IN ACUTE 
MYELOBLASTIC LEUKEMIA * 


By Avsert G. Gotpin, M.D., Kart C. M.D., and Marion F. 
Bearp, M.D., F.A.C.P., Louisville, Kentucky 


Since Herrick’s description of sickle cell anemia in 1910* the literature on 
this disease has been abundant, with the result that its natural course is fairly well 
documented. Termination ordinarily occurs before middle age, death usually 
resulting from intercurrent infections, sickle cell crises, cardiac failure, or hemor- 
rhage or infarction of the brain, as well as from transfusion reactions incident to 
therapy.*:* 

The finding of leukemoid reaction is not uncommon in various hemolytic 
anemias,** including sickle cell anemia. The difficulty in differentiating some 
leukemoid reactions from acute leukemia has been pointed out by nearly all 
writers on the subject. 

The following case is deemed worthy of reporting first, because it emphasizes 
the problem of differentiating leukemia from leukemoid reaction, and second, 
because we believe it represents a case of sickle cell anemia terminating in acute 
myeloblastic leukemia, a situation not previously reported, to our knowledge. 


Case Report 


Present Iliness: A 38 year old Negro male was admitted to the medical service 
on June 11, 1951, acutely ill. He gave a history of onset of sore throat two weeks 
prior to admission, associated with feverishness and chilly sensations. The throat 
was so sore that in the week prior to admission he had been unable to swallow any- 
thing but liquids, and those with great difficulty. He felt very weak and had lost 12 
pounds in the preceding two weeks. Four days before admission he had been seen 
in the Out-Patient Clinic with the same complaints and was given daily penicillin 
injections. With failure to respond, he was admitted to the ward. 

Physical Examination on admission revealed an acutely ill colored male with the 
following significant findings: temperature, 103° F.; pulse, 110/min.; respirations, 
36/min. The sclerae showed a questionable icteric tinge. A tender node, 2 by 4 cm., 
was palpated in the right submandibular region, and a few shotty nodes were scat- 
tered along the anterior cervical region. No other lymph nodes were felt. The neck 
was sore to palpation. The throat was very red, with a dirty gray membrane over 
the tonsils and posterior pharyngeal wall. The lungs were normal. The heart was 
moderately enlarged to the left, and a systolic grade I] murmur was heard over the 
entire precordium. Blood pressure was 110/40 mm. of Hg. The liver margin was 
felt 4 cm. below the right costal margin; it was firm and very slightly tender. The 
spleen was not palpable. 

Past History: The patient had had 10 previous admissions to this hospital, seven 
of them since November, 1948. All of these admissions except one were for com- 
plications of sickle cell anemia. These will be briefly abstracted. 

The first admission, in February, 1942, was for treatment of a chronic ulcer 
of the left ankle (medial malieolus), which he stated had been present intermittently 


* Received for publication April 15, 1953. 
From the Department of Medicine and Division of Hematology, Louisville General 


Hospital, Louisville, Kentucky. 
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since the age of 15. It had recently been causing pain on walking. A saphenous 
ligation two months previously had not caused improvement. Pertinent physical 
findings, in addition to the ulcer, were a loud systolic apical murmur, and a liver 
palpable two fingerbreadths below the right costal margin. A 4 by 4 cm. ulcer was 
present over the left medial malleolus. 

The blood count showed 2.5 million erythrocytes/cu. mm., 7.0 gm. of hemo- 
globin/100 c.c., 13,900 leukocytes/cu. mm., with a normal differential count. The 
sedimentation rate was 14 mm./hr. Blood transfusions and local treatment to the 
ulcer resulted in improvement. 


Fic. 1. Bone marrow aspiration, January 14, 1950. (1350) Normal bone marrow 
constituents are seen. 


In June, 1942, the patient was admitted te the ward for a second time with 
chickenpox. He had 1.8 million erythrocytes/cu. mm., and 7.5 gm. of hemoglobin/100 
c.c. The leukocyte count was 9,900/cu. mm. Many sickled cells were seen in the 
counting chamber. 

The third admission was in September, 1942. Predominant symptoms were 
weakness and lightheadedness for one week. Physical examination again revealed 
a systolic apical murmur, slight left ventricular enlargement, moderate liver enlarge- 
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ment and ulcerations of the left ankle. The erythrocyte count was 2.77 million/cu. 
mm., with 6.5 gm. of hemoglobin/100 c.c. Numerous sickle cells were noted on 
special slide preparations. A bone marrow aspiration showed only moderate ery- 
throcytic hyperplasia. Blood transfusions were again administered, and after dis- 
charge the leg ulcers gradually healed; after about a year they reappeared, but were 
cared for by the patient himself and he was not seen again until 1948. 

In November, 1948, he was admitted to the hospital for the fourth time, com- 
plaining of intermittent sharp shooting pains along the left side of the body of about 


Fic. 2. Peripheral blood, June 12, 1951. (Xx 150) Myeloblasts and sickled cells are 
seen in the peripheral blood 


three months’ duration. He had also been having exertional dyspnea and palpitations 
for one month. The physical examination was as before except that the leg ulcer 
was healed. The erythrocyte count was 1.92 million/cu. mm., with 7 gm. of hemo- 
globin/100 c.c. Sixty per cent sickling of the red blood cells was noted in 72 hours. 
The total leukocyte count was 14,450/cu. mm., with a differential count of 54 per cent 
neutrophils, 16 per cent lymphocytes, 22 per cent monocytes, 3 per cent eosinophils 
and 5 per cent basophils. The serum bilirubin was estimated at 4.1 mg. per cent. 
The cephalin flocculation test was 3 plus. The patient received 2,000 c.c. of whole 
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blood in a period of one week, with febrile reactions on several occasions. After- 
wards, he had 9 gm. of hemoglobin/100 c.c. and 3.49 million red blood cells/cu. mm. 
He felt considerably better and after discharge was not seen again for six months. 

In May, 1949, he returned for his fifth admission to the hospital with symptoms 
of weakness, easy fatigability, frontal headache, and “aches and pains all over the 
body,” especially in all the joints. These were of two weeks’ duration. 


Fic. 3. Bone marrow aspiration, June 13, 1951. (x 1350) Typical cell which 
predominated in the bone marrow is shown. Note several nucleoli. 


Marked pallor of the mucous membranes was present, in addition to the physical 
findings previously noted. A small ulceration was again present over the left medial 
malleolus. At this time he had 1.03 million red blood cells/cu. mm., with 3 gm. of 
hemoglobin/100 c.c. There was extensive sickling of the red blood cells. The 
leukocyte count was 11,800/cu. mm. After transfusions amounting to nine pints of 
whole blood his hemoglobin rose to 13.5 gm./100 c.c. and the erythrocyte count was 
4.31 million/cu. mm. The leukocyte count was 8,100/cu. mm. 

In January, 1950, he was hospitalized for the sixth time. Shortness of breath 
and weakness were again his chief complaints. These had been present for three 
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weeks. The physical examination was again essentially unchanged except that the 
leg ulcer was healed. 

The laboratory examinations revealed the following: red blood count, 1.90 mil- 
lion/cu. mm.; hemoglobin, 7.0 gm./100 c.c.; white blood count, 8,300/cu. mm., with 
75 per cent neutrophils, 24 per cent lymphocytes, 1 per cent monocytes. There were 
20 per cent reticulocytes. Hematocrit was 20 per cent; MCV, 105.2; MCH, 37.8; 
MCHC, 36 


Fic. 4. Bone marrow section from autopsy, June 19, 1951. ( 645) Increased 
cellularity of the marrow and abnormal elements are seen. 


Complete sickling of the red cells occurred in two hours. The sedimentation 
rate in one hour was 5 mm. Serum bilirubin was 3.67 mg. per cent. Cephalin 
flocculation was 2 plus. A bone marrow study showed a marked stimulation of the 
erythrocytic series. The megakaryocytic series was relatively depressed, but a few 
young forms were seen. The granulocytic series was relatively depressed. Phago- 
cytosis was not increased. With blood transfusions the patient improved and was 
discharged. 

In June, 1950, he was put to bed with thrombophlebitis involving vessels of the 
left thigh and calf and left antecubital space. At this time a chest plate showed fine 
nodular markings throughout both lung fields. An electrocardiogram showed mini- 
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mal changes in RS-T segment and T wave contour. Again severe anemia was 
present, this time the red cell count being 760,000/cu. mm. As before, multiple blood 
transfusions resulted in improvement and, in addition, a lumbar sympathetic block 
was done with relief of calf and thigh pain. 

Another admission was made in August, 1950, for severe anemia, weakness and 
pain in the precordium not related to exertion. Transfusions were again given, 
with improvement. 

The ninth and tenth admissions were in December, 1950, and March, 1951, 
with weakness, chest pain and, this time, slight swelling of the legs. In addition 
to the physical findings noted previously, a 1 plus pitting edema of the ankles was 
present. Again, blood transfusions resulted in relief. Records of blood counts 
during the last two admissions were lost. 

Laboratory Findings: On admission a complete blood study was done. The 
leukocyte count was 157,000/cu. mm. Red blood cells were 1.4 million/cu. mm., 
hemoglobin was 3.6 gm./100 c.c., and hematocrit was 13.5. The platelets numbered 
7,000/cu. mm. by the method of Dameshek. There was 0.1 per cent reticulocytes. 
Mean cell volume was 96.5 and MCHC was 26.7. The differential count of the 
leukocytes showed 20 myelocytes, 75 myeloblasts, 4 basophils and 1 lymphocyte. A 
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Results of Peripheral Blood Counts during Last Hospitalization 


= 
| Differential 


R.B.¢ | Platelets 
| ee | Total Total 
| Lymphoid | Myeloid 
166,000 | 
157,000 | 
143,000 
75,000 
38,000 
37,500 
500 


6-11 
6-12 
6-13 
6-14 
6-15 
6-16 
6-18 


99 

100 

100 

100 
11,000 99 
100 


bone marrow aspiration was done,’ the specimen having been taken from the right 
ilium. Grossly it was of normal appearance, but microscopically there were only 
myeloblasts and early myelocytes, to the exclusion of all other cells. The impres- 
sion was acute myeloblastic leukemia. 

Hospital Course: The temperature spiked several times daily to heights of 105° 
F., continuing in this manner until death, despite antipyretic measures including 
salicylate and alcohol sponges. Oral and parenteral fluids were given in addition to 
frequent small transfusions of whole blood totaling 2,500 ¢.c. Penicillin and strepto- 
mycin were also administered during the course of the illness. On June 13, 1951, 
the white count was 143,000/cu. mm., with 85 per cent myeloblasts, 13 per cent early 
myelocytes and 2 per cent basophils. The platelet count was 12,000/cu. mm. 

A-methopterin, 2.5 mg. every 24 hours, was started on June 13, 1951 and con- 
tinued through June 18. On June 14 a watery diarrhea developed and became more 
severe, though not bloody, during the hospital course. The patient became stuporous 
on June 18 and died the next day. Almost daily blood counts were taken and are 
listed in table 1. 

Autopsy FINDINGS 


Grossly the head was normal. Permission was not given for examination of 
the cranial cavity. The epiglottis, larynx and trachea appeared normal. Thorax: 


| | | 
| 
1 


926 GOLDIN, KELTY AND BEARD 


The right lung weighed 630 gm. and the left lung, 420 gm. There was excessive 
hemorrhagic fluid throughout. There were scattered firm, dark areas which were 
microscopically identified as focal fresh hemorrhages. There was no leukemic in- 
filtration. The heart weighed 370 gm. The myocardium, endocardium and vessels 
appeared normal grossly, as did the valves. Microscopically a well marked “brown 
atrophy” was noted. There was no leukemic infiltration. The remaining mediastinal 
structures were normal grossly, except the esophagus, which showed extensive shallow 
ulcerations of the type seen with anti-folic acid therapy. Abdomen: The liver 
weighed 2,460 gm. and grossly showed no abnormality. Histologically there was 
extensive hemosiderosis, with the pigment largely in the Kupffer cells. The spleen 
was extremely shrunken, measuring 4 by 2 by 2 cm. and weighing 5 gm. The cut 
surface was light gray and firm, except for one small area of reddening. Histologi- 
cally it showed extensive fibrous atrophy and hemosiderosis. There was no leukemic 
infiltrate. The pancreas weighed 130 gm. and appeared edematous. There were 
several enlarged lymph nodes along its superior border. Microscopically there was 
only mild hemosiderin deposition. Multiple sections of lymph nodes failed to reveal 
any evidence of leukemic infiltration. There was moderate hemosiderin deposition 
and reticulum cell hyperplasia in the lymph nodes. The kidneys weighed 230 gm. 
each. The cut surfaces appeared normal and capsules stripped easily. Histologi- 
cally there was minimal hemosiderin deposition in the tubules. There were no 
leukemic infiltrations. 

The remaining abdominal contents were normal. The bone marrow exhibited 
an almost complete replacement by blast cells. Only an occasional erythroblast or 
normoblast was seen, and no megakaryocytes were noted. In the blood vessels of 
numerous tissues sickled red cells could be seen. 

The final pathologic diagnosis was: (1) blast cell leukemia; (2) sickle cell 
anemia; (3) hemosiderosis of liver, spleen and kidneys; (4) pulmonary edema and 
hemorrhage; (5) ulcerations of the esophagus, probably secondary to therapy; (6) 
fibrous atrophy of spleen. 


CoM MENT 


The obvious difficulty in the evaluation of this patient’s condition lies in 
distinguishing a leukemia from a leukemoid reaction. This differentiation ordi- 
narily presents little difficulty when one has the opportunity to follow the clinical 
course, and to make repeated studies of the peripheral blood and bone marrow. 
However, there are instances in which the differentiation of the two conditions 
may not be possible during life or even at autopsy.’ 

The peripheral blood examination in this case was obviously compatible with 
leukemia, showing as it did an elevation of the leukocyte count with an over- 
whelming predominance of myeloblasts and myelocytes. On the other hand, if 
it were the only factor to be considered, it would fall into the category of 
leukemoid reaction, with only a hematologic similarity to leukemia, as described 
by Krumbhaar." 

Wintrobe ® states that a low platelet count is an almost invariable accompani- 
ment of acute leukemia and that leukemoid reactions are unlikely to be accom- 
panied by a thrombocytopenia. Several platelet counts in this study did not ex- 
ceed 12,000/cu. mm., even before A-methopterin therapy was started. This 
factor lends further support to the diagnosis of leukemia. 

In earlier reports of the leukemoid reaction ***:* the bone marrow examina- 
tions are not described. More recently, examination of the bone marrow during 
life has become widespread, and apparently is of considerable aid in differentiat- 
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ing the two processes under discussion. In acute myeloid forms of leukemia, 
the bone marrow is usually predominated by myeloblasts and other primitive 
forms of the myeloid series. However, the leukemoid bone marrow * *° usually 
shows a nonspecific type of hyperplasia in which the precursors of the granulo- 
cytes are not particularly prominent. The bone marrow in this case showed 
only myeloblasts and very early myelocytes to the exclusion of all other cells. 
This further supports the diagnosis of leukemia. 

The clinical picture should be of considerable aid in establishing the diagnosis. 
Here, a typical onset of acute leukemia with a severe necrotizing pharyngitis and 
fever of a “septic” type is present. A clinical hemorrhagic tendency, so common 
in the acute leukemia, was inexplicably not present in this patient, despite the 
low platelet count. However, at autopsy pulmonary hemorrhages were noted, 
possibly on the basis of decreased platelets. The lymph nodes were not enlarged 
except in the cervical region, where the pharyngitis might easily account for it. 
In acute myeloblastic leukemia, however, lymphadenopathy may be insignificant 
or absent. An enlarged spleen is ordinarily present in leukemia, but it is not 
always palpable. Here the fibrous atrophy of the spleen associated with the 
sickle cell anemia obviously precluded its enlargement in the leukemic process. 

The patient’s rapid downward course terminating in death favors leukemia, 
though a terminal leukemoid reaction in a severe sickle cell crisis must also 
be considered. This would place this case in the category of one manifesting 
real difficulty in differentiation from leukemia, as described by Krumbhaar. 

The very severe anemia on admission is difficult to evaluate. It could repre- 
sent the anemia of leukemia superimposed on the chronic sickle cell anemia, but 
it could also have resulted from a severe hemolytic crisis upon which a leukemoid 
reaction was ingrafted. Unfortunately, studies adequate to elucidate this point 
were not done. 

The autopsy findings remain to be discussed. The absence of leukemic 
infiltration in any of the viscera or nodes is somewhat disturbing and may de- 
tract from the conclusiveness of the diagnosis. However, in a fulminating acute 
leukemia such as this, there may not have been enough time to develop in- 
filtrations. Furthermore, the administration of A-methopterin may have sup- 
pressed or “melted” leukemic foci in the tissues, as it did in the peripheral blood 
count. This is conjectural, and it should be noted that despite the treatment the 
hone marrow at autopsy still showed an almost complete replacement by blast 
cells. 

In our opinion, the evidence thus considered leads to the diagnosis of acute 
myeloblastic leukemia. 

A review of the literature available to us has failed to reveal a reported case 
of the coexistence of sickle cell anemia and leukemia. Kato and Cardozo™ 
reported a case of coexistence of sicklemia and Hodgkin’s disease. They felt, 
as do we, that the combination is fortuitous and, on this basis, unusual. No re- 
lationship, etiologically, is felt to exist between the two diseases. 


SUMMARY 


1. A case of sickle cell anemia terminating in acute myeloblastic leukemia is 


presented. 
2. The differentiation of leukemia from leukemoid reaction is discussed. 
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AN UNUSUAL CASE OF MASSIVE PERICARDIAL EFFUSION 
WITH HEMODYNAMIC STUDIES * 


By Paut N. G. Yu, M.D., Frank W. Lovejoy, Jr., M.D., Howarp A. Joos, 
M.D., Ropert E. Nye, Jr., M.D., Rochester, N. Y., and Joun H. 
Simpson, M.D., M.R.C.P., Norwich, England 


Despite clinical and pathologic investigations of many patients with peri- 
cardial effusion,’* few such patients have been studied by cardiac catheteriza- 
tion.*** It is the purpose of this manuscript to present clinical and hemo- 
dynamic observations on a patient with massive pericardial effusion. Cardiac 
output, intravascular and intrapericardial pressures, blood gas analysis and other 
related clinical and laboratory findings are described before and after pericardial 
aspirations and six months following pericardiectomy. 


Case Report 


A 70 year old tailor was hospitalized on February 29, 1952, with a history of 
repeated attacks of acute dyspnea for about 18 months. For one year prior to ad- 


* Received for publication June 5, 1953. 
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mission he had also noticed increasing exertional dyspnea, frequent palpitation and 
the loss of about 15 pounds in weight. Six months prior to admission he first noticed 
swelling of the ankles. 

In November, 1950, he was seen in another hospital. At that time the pertinent 
physical and laboratory findings included the following: (a) distended jugular veins 
and enlarged liver; (b) bilateral cardiac enlargement with inaudible heart sounds 


3-27-52 (D) 10-2-52 


Fic. 1. Representative serial roentgenograms of the chest are shown. (A) On ad- 
mission; (B) After removal of 1,400 c.c. of pericardial fluid and injection of 200 c.c. of air; 
(C) Suspected tumor in the right lower portion of the pericardium; and (D) Six months 
following pericardiectomy. Note adhesion along the ieft border of the heart. 


one 
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at the apex; (c) marked enlargement of the cardiac shadow with no discernible 
pulsation by fluoroscopic examination; (d) extremely low voltage of the QRS com- 
plex of the electrocardiogram in all limb and precordial leads; and (e) delayed arm- 
to-tongue circulation time (29 seconds). The provisional diagnosis was pericardial 
effusion. The patient discharged himself against advice before further studies 
were conducted. 

At the time of admission to this hospital the patient's temperature was 37.5° C.; 
respirations, 20; pulse rate, 92; blood pressure, 124/80 mm. of Hg. The normal 
pulse pressure is noteworthy. He appeared chronically ill and orthopneic. The 
jugular veins were distended and pitting edema of both legs was pronounced. The 
lungs were clear except for a few moist rales over the base of the left lung. The 
area of cardiac dullness was markedly enlarged bilaterally and the heart sounds were 
inaudible. The liver edge was palpable 4 to 5 cm. below the costal margin. 

The admission white blood count was 4,500 per cubic millimeter, with 73 per cent 
polymorphonuclear cells, 19 per cent lymphocytes, 7 per cent monocytes and 1 per cent 
basophils. Hemoglobin was 12.8 gm. per cent and hematocrit 40. Vital capacity 
was 1,200 c.c., and circulation time arm-to-tongue (Decholin), 30 seconds. The 
venous pressure was 22 cm. of saline (16 mm. Hg). Blood urea nitrogen, chloride, 
sodium, potassium and CO, combining power were all normal. A 12-lead electro- 
cardiogram showed very low voltage and flat or slightly inverted T waves in all limb 
and precordial leads. A mini-chest x-ray (figure 1A) showed a large globular 
cardiac shadow occupying most of the left and the lower half of the right lung field. 
The admission diagnosis was massive pericardial effusion of unknown etiology. 


3-4-52 


PERICARDIAL TAP 
(FLUID REMOVED) eco 


Fic. 2. Pressure tracings obtained in the right atrium and pericardial cavity during 
the first pericardial aspiration on March 4, 1952. Before aspiration the right atrial pressure 
was markedly elevated with little respiratory effect, and no M or W shaped pattern. After 
150 c.c. of pericardial fluid had been withdrawn the right atrial pressure declined during 
inspiration. This effect increased after 1,400 c.c. of fluid had been removed. Although the 
right atrial-intrapericardial mean pressure gradient was always above 10 mm. Hg, the 
gradient during the expiratory pause was narrow (see figure 3). The mean intrapericardial 
pressure was positive after withdrawal of 150 c.c. of fluid, but became negative after the 
removal of 1,400 c.c. After 200 c.c. of air had been introduced into the pericardial sac both 
the right atrial and intrapericardial mean pressures rose. 
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Fluoroscopic examination on March 3 showed no visible pulsation of the heart. 
With barium swallow there was generalized posterior displacement of the esophagus. 
A small amount of fluid was present in the right costophrenic angle. 

The first cardiac catheterization and pericardial aspiration were performed on 
March 4. Due to technical difficulty the catheter could not be advanced beyond 
the right atrium. With the tip of the catheter in the right atrium, the pericardium 
was tapped through the left costoxiphoid angle. As fluid was withdrawn the right 
atrial and intrapericardial pressures were recorded simultaneously at frequent inter- 
vals (figure 2).* Fourteen hundred cubic centimeters of fluid were aspirated and 
200 c.c. of air introduced to demonstrate by x-ray the size of the pericardial sac. 
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PRESSURES AT THE POINT 
OF EXPIRATORY PAUSE 


PERICARDIAL FLUID REMOVED 


(a) 
PERICARDIAL FLUID REMOVED 


AIR 
WNTROOUCED 


Fic. 3. On the left the simultaneous mean right atrial and intrapericardial pressures 
are shown during the first pericardial aspiration on March 4, 1952. Note the wide gradient 
between the mean pressures in these two chambers and also the negative mean intraperi- 
cardial pressure after more than 1,000 c.c. of pericardial fluid had been withdrawn. On the 
right the simultaneous right atrial and intrapericardial pressures measured at the point of 
expiratory pause are shown. Note the narrow pressure gradient in the beginning which 
became considerably widened after the removal of 1,400 c.c. of pericardial fluid. 


The fluid removed was dark yellow-brown and turbid, and contained a moderate 
amount of fibrin. The total cell count was 27,000 per cubic millimeter, 6,900 of which 
were white blood cells, predominantly lymphocytes. There were many small, sheet- 
like crystals resembling cholesterol. No bacteria were seen on smears stained with 
gram and Ziehl-Neelsen stains. Anaerobic and aerobic cultures were sterile. 
Guinea pigs inoculated with pericardial fluid did not acquire tuberculosis. Cytologic 
and pathologic examination revealed no malignant cells. The total protein of the 
fluid measured 6.05 gm. per cent, and the cholesterol, 12 mg. per cent. 

After pericardial aspiration the patient felt much more comfortable. The venous 
pressure was reduced to 18 cm. of saline (13 mm. Hg). Figure 1B shows a PA chest 


* With the patient in a semi-sitting position, the zero reference level for atrial and 
intrapericardial pressures was essentially the same, the difference being estimated as less 
0 mm. Hg. : 
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film taken on March 8. Fluoroscopic examination on the same day showed the peri- 
cardial sac grossly distended by free fluid and some air. With each heart beat a 
definite undulation of the fluid was seen. The configuration of the heart appeared 
to be normal 

The next day the patient developed intermittent fever which persisted for the 
following five weeks. On March 9 a pericardial friction rub was heard which dis 
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Hemodynamic Studies and Blood Gas Analysis before and Immediately after the Second 
Pericardial Aspiration and Six Months after Pericardiectomy 


I. (3/12/52) 
Second Pericardial 
Aspiration Il. (10/18/52 
Six Months After 
Pericardiectomy 


Immediately 


Before After 
A. Determination of Cardiac Output and 
Stroke Volume 
Oxygen consumption (c.c./min./M2, BSA) | 176 160 157 
A-V Oy difference (vol. %) | 64 | 6.2 6.2 
Cardiac index (L./min./M2, BSA) 2.75 2.58 | 2.53 
Cardiac output (L./min.) 4.32 4.05 4.12 
Heart rate (beats/minute) | 92 8&3 | 70 
Stroke index (c.c./min./M2, BSA) 30 31 | 36 


Stroke volume (c.c./min.) 


B. 


Measurement of Pressures and Resistance 
(1) Pressures in mm. Hg 


Brachial artery (S/D, mean) | 124/80" | 161/83, 110 
“Pulmonary capillary” (mean) 22 
Pulmonary artery (S/D, mean) | 47/20, 27 
Right ventricle (S/D, mean) | 45/5 

Right atrium (mean) 12 x | 6 
Superior vena cava (mean) 16 10 

(2) Resistance in dynes-sec.-cm.~* 

otal peripheral resistance 2140 
lotal pulmonary resistance 524 


Pulmonary arteriolar resistance 97 


Blood Gas Analy sis 


(1) Arterial blood | 

P.,,,, (mm. Hg) 47 41 40 
Pros (mm. Hg) 68 71 79 
CO, content (vol. %) 49.1 49.2 50.7 
O, content (vol. %) 14.1 | 14.4 17.6 
Oz capacity (vol. %) 15.6 15.6 18.7 
Oy, saturation (%) 90.4 92.2 94.1 
(2) Mixed venous blood | | 

CO, content (vol. %) 53.5 53.4 53.6 
O; content (vol. %) 7.7 8.2 11.4 
O, saturation (%) 49.6 52.7 60.9 


* Measured by sphygmomanometry. 


appeared about eight hours later. An intradermal test with old tuberculin in 1: 1,000 
dilution was negative after 48 hours. During this week four blood cultures and one 
bone marrow culture were made and remained sterile after two weeks’ incubation 
On March 12, cardiac catheterization and pericardial aspiration were repeated. 
Again it was not possible to advance the catheter beyond the right auricle. The 
pertinent data are shown in table 1. On this occasion, 1,910 c.c. of pericardial fluid 
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were withdrawn. The fluid appeared thinner than that obtained previously, although 
the color was unchanged; it contained 10,500 cells per cubic millimeter (7,800 red 
cells and 2,700 white cells). The differential count of the white cells showed 43 per 
cent polymorphonuclear cells, 51 per cent lymphocytes and 6 per cent monocytes 
Examinations by direct smear, anaerobic and aerobic cultures, guinea pig inoculation 
and cytologic study were again negative. 

The patient was much less dyspneic immediately after pericardial aspiration. 
The next day (March 13) the heart sounds were more distinct, and a pericardial 
friction rub was audible. An intradermal test with old tuberculin 1: 100 in dilution 
was negative after 48 hours. A PA chest x-ray showed a marked decrease in the 
size of the cardiac silhouette and an increase in the right hydrothorax. Two days 
later the patient developed rapid auricular fibrillation which reverted to sinus rhythm 
after the intravenous injection of 1 mg. of Digoxin. A PA chest x-ray on March 25 
showed further accumulation of pericardial fluid. The third pericardial aspiration 
was performed on March 27, when 1,600 c.c. of pericardial fluid were removed and 
400 c.c. of air injected. X-rays suggested a possible tumor nodule along the right 
border of the pericardium (figure 1C). 

In view of the rapid recurrence of effusion and the suspicion of neoplasm, peri- 
cardiectomy was performed by Dr. E. B. Mahoney on April 4, 24 hours after removal 
of 875 ¢.c. of bloody pericardial fluid. When the sac was opened a moderate amount 
of fluid was present and the pericardium was markedly thickened, measuring 0.5 to 
1 cm. The inner surface was covered with plastic exudate. The epicardium was 
also covered with a soft exudate which could be stripped away easily, revealing a 
gray, granular and oozing myocardial surface. Thorough exploration of the sac 
failed to disclose a tumor. The appearance was that of chronic inflammation. The 
exudate was stripped from both ventricles and the anterior surface of the auricles. 
The entire anterior pericardium was removed, as well as a large segment of the 
pericardium posterior to the phrenic nerve. Penicillin and streptomycin were given 
after operation, and the postoperative course was uneventful. 

Pathologic examination showed acute and chronic pericarditis, with scar and 
granulation tissue, deposits of cholesterol and associated foreign body reaction 
Examination of smears, anaerobic and aerobic cultures, and guinea pig inoculation of 
the specimens from visceral pericardium were negative. Cultures for fungi were 
also negative. PA chest x-ray on April 6 and 10 showed bilateral hydrothorax. 
The right border of the cardiac silhouette was normal and the left border indistinct 

On April 12 the patient's temperature became normal and he was discharged 
on April 15, the forty-sixth hospital day. The possibility of myxedema was ruled 
out by normal basal metabolic rate and protein bound iodine determination. He 
was followed in the Medical Out-Patient clinic and continued to improve. A PA 
chest x-ray was taken on October 2 (figure 1D). 

On October 13 the patient was quite comfortable. There was minimal disten- 
tion of his jugular veins. The heart was slightly enlarged to the left and the heart 
sounds were distinct and regular. Breath sounds over the left lung field were still 
diminished, and a few moist rales were heard at both lung bases. Cardiac catheteriza 
tion was performed on the same day, and the catheter was advanced into the pul 
monary “capillary.” Data pertinent to the determination of cardiac output and stroke 
volume, measurement of pressures and resistances, and analysis of the blood gases 
are presented in table 1. 

On March 10, 1953, lung volume and its subdivisions were determined by the 
helium dilution method described by Meneely and Kaltreider.* There was no evi- 
dence of pulmonary emphysema. When the patient was seen again on April 24, 
1953, there was no distention of the neck veins and the examination of the lungs 
was essentially negative. 
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DiscussIoN 


The hemodynamic effects of pericardial effusion in animals and patients have 
been described by various investigators.°-":-*" Evans et al.* have suggested 
the following sequence of events in the hemodynamics of acute pericardial ef- 
fusion produced in animals: (a) increase in right ventricular diastolic, right atrial 
and peripheral venous pressures due to mechanical compression of the heart ; 
(b) development of inflow stasis and decrease in cardiac output; and (c) fall 
in the mean arterial blood pressure. These changes are characteristic of acute 
cardiac tamponade. The same sequence of events probably occurs in patients 
with sudden development of pericardial effusion, such as following stab wound of 
the heart. 

In patients with slow development of pericardial effusion there may be little 
or no evidence of cardiocirculatory embarrassment. Therefore, it has been sug- 
gested that the “alterations in the circulation are related to the pressure exerted 
within the pericardium and not to the volume of fluid therein.” ° 

The patient reported here had had massive pericardial effusion for at least 
15 months preceding his hospital admission. Apart from increasing dyspnea 
and edema during this period, his deterioration was remarkably slow. This 
chronicity of symptoms suggests a benign process and accords with the failure 
to demonstrate a definite etiologic factor, which included intensive search for evi- 
dence of titberculous infection. Furthermore, the gradual onset of the effusion 
and the prolonged course might favor slow and progressive distention of the 
pericardial sac. To the knowledge of the authors the volume of pericardial fluid 
(up to 1,910 cc.) aspirated from this patient is the largest reported during a 
single pericardial paracentesis of a living patient. 

During the first pericardial aspiration, after removal of 150 c.c. of pericardial 
fluid, although the gradient between the mean right atrial and intrapericardial 
pressures was 12 mm. Hg, the pressure gradient at the point of the expiratory 
pause was only | mm. Hg. These gradients increased to 16 and 5 mm. Hg, 
respectively, after 1,400 c.c. of pericardial fluid were withdrawn. 

Before the second pericardial aspiration the low cardiac output (4.32 L./min.) 
was manifested by the wide A-V oxygen difference, indicating increased extrac- 
tion of oxygen by the tissue. In addition, with a relatively rapid heart rate, the 
stroke volume was low. There was a distinct elevation in the right atrial, 
superior vena caval and peripheral venous pressures. Immediately after the 
removal of 1,400 c.c. of pericardial fluid a definite decrease in the mean right 
atrial and superior vena caval pressures was observed, although both the cardiac 
output and stroke volume failed to show a significant change. These findings 
suggest that in this case aspiration of a considerable amount of pericardial fluid 
caused prompt reduction of the venous and right atrial pressures, whereas im- 
provement in cardiac index was insignificant and increase in stroke index was 
delayed (table 1) 

The right atrial pressure obtained before pericardial aspiration did not show 
the characteristic W- or M-shaped pattern which has been observed in patients 
with chronic constrictive pericarditis.'"''* Hansen and associates" have de- 
scribed a case of pericardial effusion with a right ventricular pattern different 
from that associated with constrictive pericarditis. Theoretically the right 
atrial and ventricular pressure patterns in constrictive pericarditis and massive 
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pericardial effusion should be similar, because the fundamental disturbance in 
the circulation—obstruction of blood inflow to the right ventricle due to restric- 
tion of ventricular diastolic filling—is essentially the same. One difference may 
be that constrictive pericarditis interferes abruptly with diastolic filling, whereas 
the pericardial fluid of an effusion may exert a cushion-like action. 

Six months following pericardiectomy the patient’s striking improvement was 
associated with little venous distention and almost normal mean right atrial pres- 
sure. However, the cardiac output at rest was unchanged. The stroke volume 
was definitely increased because of the slower heart rate. Thus, the patient was 
able to maintain the same cardiac output with a slightly elevated venous pres- 
sure and essentially normal heart rate, in contrast to the markedly increased 
venous and right atrial pressures and a relatively rapid heart rate before 
operation. 

The elevated pulmonary artery and “capillary” pressures observed during 
the postoperative cardiac catheterization reflect some impairment of the blood 
flow through the left side of the heart. There was no clinical evidence of mitral 
valvular disease, frank left ventricular failure or chronic pulmonary disease to 
account for this. It is quite likely that some interference with diastolic filling 
of the left ventricle existed, perhaps due to residual pericardial and/or myo- 
cardial scarring. Elevated pulmonary artery and “capillary” pressures are con- 
stant findings in patients with constrictive pericarditis, sometimes even after 

SUMMARY AND CONCLUSIONS 


1. Clinical and hemodynamic observations are reported on a patient with (a) 
massive pericardial effusion of 15 months’ duration, and (bh) central circulatory 
failure. 

2. Three pericardial aspirations in three weeks yielded a total of more than 
5,000 c.c. of pericardial fluid. On one occasion 1,910 c.c. were removed. Tem- 
porary symptomatic improvement occurred after each pericardial tap. Peri- 
cardiectomy revealed chronic inflammatory disease of unspecified cause, and 
was followed by remarkable clinical improvement. 

3. The results of preoperative and postoperative cardiac catheterization are 
presented. 

4. The pathogenesis of the associated hemodynamic abnormalities is dis- 
cussed, and certain differences from changes seen in cases of chronic constrictive 
pericarditis are described. 

ACKNOWLEDGMENT 
The authors wish to express their appreciation and thanks to Mr. S. John Vernarelli 


and Miss Caroline Gouverneur for technical assistance, and to Mrs. Julia N. Gooding for 
preparing the manuscript. 


BIBLIOGRAPHY 


1. Gauchet, H. W., and Katz, L. N.: Observations on pulsus paradoxus (with special 
reference to pericardial effusion); clinical and experimental, Arch. Int. Med. 33: 
350, 371, 1924 

2. Camp, P. D., and White, P. D.: Pericardial effusion: a clinical study, Am. J. M. Se. 
184: 784, 1932. 

3. Smith, H. L., and Willius, F. A.: Pericarditis. III. Pericarditis with effusion, Arch. 
Int. Med. 50: 192, 1932. 


936 PAUL N. G. YU ET AL. 


Caughey, J. L., Jr.: A case of pericarditis with effusion; studies of venous pressure 
changes, Bull. New York Acad. Med. 13: 1, 1937. 
Stewart, H. J., Crane, N. F., and Deitrick, J. E.: Studies of the circulation in peri- 
cardial effusion, Am. Heart J. 16: 189, 1938 

6. Fletcher, C. M.: Cardiac output in a case of pericardial effusion, Brit. Heart J. 7: 
143, 1945 

7. Warren, J. V., Brannon, E. S., Stead, E. A., and Merrill, A. J.: Pericardial tamponade 
from stab wound of the heart and pericardial effusion or empyema: a study utilizing 
the method of right heart catheterization, Am. Heart J. 31: 418, 1946 

8. Meneely, G. R., and Kaltreider, N. L.: The volume of the lung determined by helium 
dilution. Description of the method and comparison with other procedures, J 
Clin. Investigation 28: 129, 1949 

9. Evans, J. M., Walter, C. W., and Hellems, H. K.: Alterations in the circulation during 
cardiac tamponade due to pericardial effusion, Am. Heart J. 39: 181, 1950. 

10. Adcuck, J. D., Lyons, R. H., and Barnwell, J. B.: The circulatory effects produced in a 
patient with pneumopericardium by artificially varying the intrapericardial pressure, 
Am. Heart J. 19: 283, 1940 

11. Hansen, A. T., Eskildsen, P., and Gotzsche, H.: Pressure curves from the right auricle 
and the right ventricle in chronic constrictive pericarditis, Circulation 3: 881, 1951. 

12. Yu, P. N. G., Lovejoy, F. W., Jr., Joos, H. A., Nye, R. E., Jr., and Mahoney, E. B.: 
Right auricular and ventricular pressure patterns in constrictive pericarditis, Cir- 
culation 7: 102, 1953. 

13. Seannell, J. G., Myers, G. S., and Friedlich, A. L.: Significance of pulmonary hyper- 
tension in constrictive pericarditis, Surgery 32; 184, 1952. 

14. Sawyer, C. G., Burwell, C. S., Dexter, L., Eppinger, E. C., Goodale, W. T., Harken, 

D. W., and Haynes, F. W.: Chronic constrictive pericarditis: further consideration 

of the pathologic physiology of the disease, Am. Heart J. 44: 207, 1952. 


w 


OBSTRUCTION OF THE SUPERIOR AND INFERIOR VENAE 
CAVAE IN THE SAME INDIVIDUAL * 


By Ronert Encar Mircnue Jr., M.D., and Jack L. Grinpie, M.D., 
New Orleans, Louisiana 


THROMBOSIS or obstruction of the superior vena cava is not infrequently en- 
countered in clinical medicine.‘ Likewise, thrombosis, obstruction, or ligation of 
the inferior vena cava is also encountered. However, the occurrence of ob- 
struction of both the superior and inferior venae cavae in the same individual 
presents such problems of venous return that the following case is presented in 
some detail. 


Cast Report 


A 32 year old Negro male bartender was referred to Charity Hospital of New 
Orleans with the chief complaints of “shortness of breath and swelling of the legs 
and abdomen.” 

In August, 1948, swelling of the abdomen and left knee and minimal exertional 
The patient was hospitalized by his local physician for 18 


dyspnea were noted. 


* Received for publication March 25, 1953. ; = 
From the Department of Medicine, Tulane University School of Medicine, and the 
Department of Surgery, Louisiana State University, New Orleans. 
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days and treated with dietary restriction of sodium, vitamins, protein supplements 
and diuretics. He was instructed to abstain from alcohol. (His average daily intake 
for the previous three years had been one pint of whiskey. ) 

In March, 1949, his alcoholic consumption was resumed (one-half pint whiskey 
per day), and no particular diet was followed. Abdominal distention, moderate 
exertional and nocturnal dyspnea, and enlargement of the left knee recurred. The 
patient was hospitalized for one month and received the same regimen as before. At 
discharge, there was only a trace of left pedal edema. 


Fic. 1. Roentgenogram taken June 21, 1951 showing enlargement of the cardiac shadow, 
with a definite increase of the hilar and peripheral bronchovascular markings. There are 
a marked right pleural effusion and a less marked left pleural effusion 


In October, 1949, the patient developed severe ascites and bilateral edema of the 
legs, and marked exertional dyspnea. Mercurial diuretics were instituted again by 
his physician, with moderate response. This regimen was followed until October, 
1950, when he was hospitalized with generalized anasarca. Weight had increased 
from the normal 176 pounds to 230 pounds. The same regimen was again instituted 
and he was discharged six months later weighing 185 pounds. He was immediately 
rehospitalized by another physician and digitalis was added to the regimen. When 
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the patient failed to respond to this treatment, he was referred on June 21, 1951, to 
Charity Hospital in New Orleans. 

The patient weighed 250 pounds on admission and had a dull aching pain in 
the right side of the chest, exaggerated on inspiration. Thoracentesis yielded 30 
c.c. of a dark red fluid and relieved the pain. With daily use of digitalis, diuretics 
and dietary sodium restriction his weight fell to 160 pounds. Cardiac catheterization 
was refused by the patient. He was then observed as an outpatient for one month. 


4 
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Fic. 2. Roentgenogram of June 28, 1951, again showing marked right pleural effusion 


In October, 1951, he was re-admitted to Charity Hospital because of increasing 
edema and dyspnea. 

Past medical history, family history, social history and review of his systems 
were all essentially noncontributory. 

Physical Examination: Normal temperature, pulse and respiration. Blood pres- 
sures: Right arm, 118/60-0 mm. of Hg; left arm, 114/64-30 mm. of Hg; left leg, 
136/90 mm. of Hg. Height, six feet two inches; weight, 185 pounds. 

The patient appeared chronically ill. He walked with difficulty because of the 
extensive edema of the legs. The neck veins were distended in the erect position. 
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The chest revealed a marked inspiratory lag on the right side, with retraction in 
the fifth and sixth intercostal spaces on the left at the midclavicular line. There 
were decreased tactile fremitus, dullness to percussion, and absence of breath sounds 
from the right fifth interspace downward. Fine scattered moist rales were heard 
throughout the remainder of both lung fields. 

Auscultation of the heart revealed an apical systolic murmur. The abdomen 
was markedly distended and a fluid wave was present. The liver could not be pal- 
pated but was percussed 5 cm. below the costal margin. There were large tortuous 


Fic. 3. Electrocardiogram, taken October 17, 1951, showing Leads I, II and III, and V.-V« 


veins in the abdominal wall around the umbilicus. These veins filled both from 
above and from below. Brawny, pitting edema was present in both legs and the 
scrotum 

Roentgenography: Chest x-rays revealed an enlarged cardiac shadow and an 
increase of hilar and peripheral bronchovascular markings. There was a right 
pleural effusion and a less marked left pleural effusion. Subsequent roentgenograms 
of the chest revealed no significant change (figures 1 and 2). 

Fluoroscopy: Examination revealed a wide superior mediastinal shadow and 
minimal cardiac enlargement, with active pulsations of all borders. No calcium was 


visible in the cardiac borders. 
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Electrocardiography: Several electrocardiograms revealed low voltage of QRS 
complexes in limb leads and in V., with definite evidence of heart disease (figure 3) 

Laboratory Data: Packed cell volumes varied from 44 to 48. White blood cells 
varied from 5,750 to 17,500. Differential counts were normal. The urine was normal 
on repeated examinations. Pleural fluid was negative for tubercle bacilli on smear 
and culture. Cultures of blood, pleural fluid and urine were negative. Serum 
proteins varied from 4.8 to 7.5, and the icterus index from 8.5 to 13.0. A/G ratio 
was reversed. Cephalin flocculation and thymol turbidity tests were normal on several 
occasions. Circulation time (arm-to-tongue ) was 16 seconds during his tirst Charity 
Hospital admission, and 30 seconds on the day of death. Mantoux tests were at 
tempted but considered unsatisfactory because of the edema 


Fic. 4. The heart, showing very short inferior vena cava from liver (A), an organized 
thrombus in the superior vena cava (B), and thrombosed right auricle (C) 


Venous pressures were as follows: Left arm, 430 mm. water; abdomen (large 
superficial vein near umbilicus), 400 mm. water; the pressure was also elevated in 
the dorsal pedal veins. Subsequent measurements revealed no change 

The same therapy was reinstituted. On the second hospital day the patient 
began spiking fever up to 105° F. daily, and continued to do so. Thoracenteses were 
attempted on three occasions but never yielded more than 60 c.c. of cloudy, straw- 
colored fluid. The edema persisted. On the ninth hospital day he became oliguric 
and there was a slight progressive weight gain. His condition gradually deteriorated 
and he died on his fourteenth hospital day 

Pathology Report: There was moderate edema of the face, arms, hands, thorax, 
back and abdomen, and massive brawny edema of the genitalia and lower extremities. 
Examination of the skin revealed a marked prominence of veins around the umbilicus 
Another very prominent vein extended from the left femoral region to the umbilicus 
also. 
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Upon opening the chest it was found that the heart was enlarged only slightly 
(weight, 350 gm.). The pericardium was normal and contained approximately 30 c.c. 
of a clear yellow fluid. The superior vena cava was completely thrombosed from 
the level of the junction of the innominate vein down to and including the auricular 
appendage (figures 4 and 5). The thrombus was completely organized. On the 
posterolateral aspect of the superior vena cava, approximately two inches above the 
entrance into the heart, there was an area of caseous necrosis measuring two by one 
inches and filled with a white caseous material and some thick white semi-liquid 
material (figure 6). (A smear of this semi-liquid material demonstrated acid-fast 
organisms, and culture yielded Mycobacterium tuberculosis.) Further examination 
of the heart showed the epicardium to have a smooth, glistening surface. The left 
ventricle was much less dilated than the right. The myocardium was hypertrophied 
and firm. The coronary arteries were normal, as were their orifices. 


Fic. 5. Complete fibrosis and organization of the right atrium (A). 


Examination of the left lung and thoracic cavity revealed approximately 50 c.c. 
fibrinopurulent fluid in the cavity. The lung weighed 450 gm. The pleural surface 
was smooth and no adhesions were present. The cut surface showed edema and 
congestion. The right thoracic cavity contained about 100 c.c. of fibrinopurulent 
material. The right lung was completely adherent to the chest wall by very dense 
adhesions, except anteriorly, and sharp dissection was necessary to remove the lung. 
Posterior to the right lung on the posterolateral portion of the thoracic cage was a 
large abscess cavity filled with serosanguineous material. The consistency of the 
lung was firm, the color gray-red. 

The peritoneum had a smooth, glistening surface. One hundred fifty cubic 
centimeters of serous fluid were present in the peritoneal cavity, and there were 
dense fibrous adhesions about the inferior vena cava. 
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Fic. 6. Organized thrombus in the superior vena cava (A), and caseous necrosis at junction 
of the superior vena cava with the right atrium (B). 


Fic. 7. Large umbilical vein (A) is seen entering the liver from the umbilicus. A probe 
is in the large dilated portal vein (B). 
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The liver weighed 2,000 gm. and was traversed by tremendously dilated veins, 
including a very large portal vein, which communicated within the substance of 
the liver with the superior superficial epigastric and the inferior superficial 
epigastric veins, which entered the abdomen at the umbilicus. The latter two veins 
converged at the umbilicus and formed a reopened umbilical vein, which in turn 
opened into a vein which communicated within the portal network and also emptied 
into the hepatic vein. This, in turn, emptied into the terminal 2.5 cm. of the vena 
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Fic. 8. Diagram showing the pathways of venous return. Microscopic sections have 
been made from portions marked I, II and III. These are shown in figures 9, 10 and 11 
with accompanying descriptions (q.v.). 


cava (inferior), which was all that remained patent in the inferior vena cava. The 
remainder of the inferior vena cava was an organized fibrous strand extending from 
the right auricle to the common iliac veins (figure 7). 

One of the most puzzling problems was to establish the venous return from the 
kidneys. Blood from the left kidney drained from the renal vein ynto the spermatic 
vein and the network of veins about the surface of the kidney. Venous return from 
the right kidney could not empty into the spermatic vein, and apparently the venous 
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network about the right kidney was the only method of drainage. There were many 
dense fibrous adhesions about both perinephritic areas, and the anatomy could not be 
demonstrated satisfactorily. The right kidney weighed 350 gm., the left, 300 gm. 


—" 

Fic. 9. Cross section through caseous area (as indicated in figure 8). The calcific, 
caseous and fibrotic nature of the lesion is well shown. Mycobacterium tuberculosis was 
demonstrated in this lesion. 


The pancreas weighed 100 gm. and appeared normal. The spleen weighed 250 
gm. and also appeared normal. The stomach and small and large intestines were 
grossly normal apd revealed no nodules, ulcers or other lesions within any of the 
intestines. The mucosa of the rectum was congested and there were internal and 
external hemorrhoids. The bladder, prostate and testicles appeared grossly normal. 
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The arteries, including the aorta, were essentially normal. There were a few small 
scattered atherosclerotic plaques in the aorta. 


DISCUSSION 


There is apparently no agreement as to whether the circulation in the upper 
part of the body is slowed in cases of obstruction to the superior vena cava."* 
Soloff * and Gray and Skinner *® report prolonged circulation time, but others 


Fic. 10. Thrombosis of superior vena cava (retouched to show outline of vessel wall 
via broken white line), with scar tissue and granulation tissue about the wall. This section 
taken as indicated on figure 8. 


(Lian and Abaza*’) report normal circulation time and high venous pressure 
to be diagnostic of the condition. According to Renbourn,"* the collateral chan- 
nels produced in obstruction of the superior vena cava depend upon whether this 
obstruction is superior or inferior to entrance of the azygos major. If superior, 
the main collaterals open into a patent portion of vena cava below the block, and 
collateral circulation time is relatively direct and not appreciably altered. 
Altschule et al.’ stated that in superior vena caval obstruction the circulation 
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time is delayed, and, further, that the slowing is on the venous side of circula- 
tion in the upper part of the body. Hitzig** concurs in these latter findings. 
In our case of thrombosis of both superior and inferior venae cavae in the same 
individual we noted a normal to moderate prolongation in circulation time. It 
is felt that measurements of circulation time are not of much value in this con- 


és 
Fic. 11. Section through inferior vena cava (as indicated on figure 8), showing old fibrotic 
occlusion with calcific deposits and collateral channels about it. 


dition, as any prolongation detected may be only an expression of the winding 
pathway of the blood. Hussey et al.’® concur with this latter statement. 

A series of 35 cases of superior vena caval syndrome reported by Hussey 
et al.’’ lists the main causes as being aneurysm of the ascending aorta, broncho- 
genic carcinoma, metastasis to the mediastinum from carcinoma in other loca- 
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tions, and malignant lymphoma. They conclude that very little may be done in 
the way of treating the condition. 

The resemblance of constrictive pericarditis to this condition is given in this 
report ; however, it should be noted that there was no pulsus paradoxus and no 
low pulse pressure, and that the heart was not “small and quiet,” although the 
latter condition is not necessarily present. 

Cirrhosis of the liver was chiefly excluded clinically by the presence of 
cervical venous congestion, elevation of venous pressure in the upper extremities, 
and laboratory studies of hepatic function. 

Superior vena caval syndrome alone was excluded by the presence of gen- 
eralized venous hypertension, cyanosis with prominent abdominal veins, and 
ascites. Inferior vena caval syndrome was also excluded by these latter findings. 
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CARDIAC ANEURYSM WITH VENTRICULAR TACHYCARDIA: 
CASE REPORT AND BRIEF REVIEW OF THE LITERATURE * 


By Epwarp WasserMaNn, M.D., Brideport, Connecticut, and 
Jacos Yutes, M.D., Boston, Massachusetts 


Because the clinical features are so indefinite, diagnosis of cardiac aneurysm 
is frequently overlooked. The following case illustrates an instance where the 
antemortem diagnosis was made by accumulation of certain physical signs, x-ray 
findings and electrocardiographic changes. 


Case Report 


First Admission: A 67 year old retired plate glass worker was admitted to the 
Boston City Hospital in June, 1949, because of weakness. 

He had been well until two months prior to admission, when he noted the sudden 
onset of weakness, chills, fever and cough. He was treated for an upper respiratory 
infection, but weakness persisted. Chest pain, dyspnea and ankle edema were never 
noted. An electrocardiogram was suggestive of an “anterolateral myocardial in 
farction,” and he was admitted 

The patient had not enjoyed good health during the previous 10 years, dating 
many complaints to 1939 when, while working, a glass plate was broken and he 
sustained a penetrating wound of his left anterior chest wall. Although this incident 
required no more than emergency treatment, he experienced subsequent frequent 
episodes of paroxysmal palpitations. These came on suddenly and disappeared “just 
as suddenly,” after lasting for from three minutes to four hours. He was given 
maintenance digitalis for this condition. Two years prior to admission he had under- 
gone a right lumbar sympathectomy, and, finally, a midthigh amputation of his right 
leg because of arterial insufficiency. 

Additional history and review of systems were noncontributory. 

Physical examination revealed the following significant findings: The patient 
was afebrile and in no distress. Crepitant rales were noted in his left lung field 
posteriorly. The point of maximal intensity was noted to be forceful and diffuse in 
the fifth left interspace at the left anterior axillary line, and an additional pulsation 
was noted 2 cm. medial to the apical impulse. His heart was enlarged at its apex 
to his left anterior axillary line by percussion in the fifth left interspace. The base 
was not widened. Auscultation revealed the heart sounds to be of good quality; the 
rhythm was regular, and the rate was 80/min. A soft apical systolic murmur was 
heard. Blood pressure in both arms was 120/60 mm. of Hg. 


* Received for publication February 17, 1953. 
From the Fifth and Sixth Medical Services (Boston University) of the Boston City 


Hospital. 
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There was a well healed amputation of his right lower extremity, with absent 
pulsations in his left leg. Peripheral vessels were noted to be tortuous and sclerotic. 
Significant laboratory data revealed normal routine blood counts, urines and 
Sedimentation rate varied inconsistently from 0 mm./hour to 30 mm./hour. 
Nonprotein nitrogen 


stools. 
Blood Hinton was negative, as were several blood cultures 


and fasting blood sugars were within normal limits. 


Fic. 1. Chest plate showing a bulge in the region of the apex of the left ventricle. 


X-ray and fluoroscopy of his chest confirmed the clinical suspicion of a ven- 


tricular aneurysm at the apex of the left ventricle (figure 1). 
Electrocardiograms revealed a normal sinus rhythm, rate 94; PR .15, and QS 


of .10. There were small R waves in Leads V,-Vs, inclusive; deep Q waves were 
noted in Leads I, aVL, Vs, Ve and Vs; ST segment elevations were present in Leads 
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Vs, Ve and Vs. Serial electrocardiograms over a five week period showed no change 
other than the presence of nodal premature beats on a single occasion. 

The patient's hospital course was uneventful, with gradual improvement in his 
weakness. Therapy consisted of four weeks of bed-rest and anticoagulants. He was 
ambulated slowly, and was subsequently discharged on maintenance digitalis after 
five and one-half weeks. 

Second Admission (four months later) : The patient had been essentially well at 
home, except for a few episodes of palpitations, until the day before admission. At 
that time he noted the sudden onset of palpitations associated with stabbing left 
neck pain and dyspnea. This episode lasted only three hours. On the day of ad- 
mission, shortly after arising, he had a sudden exacerbation of symptoms which per- 
sisted the entire day, causing him to seek admission. 

Physical examination was the same as on his prior admission except that rales 
were noted at his right base. The liver edge was palpable one fingerbreadth below 
his right costal margin. The rate on admission was 160 per minute, immediately 
converted to 88 per minute by carotid sinus pressure. 

Laboratory studies were again normal. X-ray of his chest was unchanged. 
Electrocardiogram revealed the development of an intraventricular block {QS =.12), 
but was otherwise unchanged. 

The patient's hospital course was marked by two further episodes of palpitations, 
not associated with neck pain or dyspnea, which reverted immediately upon applica- 
tion of carotid sinus pressure. The administration of quinidine in small doses ap- 
peared to have prevented further attacks of tachycardia. The patient was discharged 
on quinidine after seven days. 

Third Admission (nine months later) : The patient did extremely well on medica- 
tion until five weeks prior to admission. At this time he noted the sudden onset of 
sharp, vicelike substernal pain which radiated to his back, neck and left shoulder. 
This pain lasted 10 minutes before it spontaneously disappeared. He was seen by 
his family physician, who gave him an injection and kept him at bed-rest. During 
the ensuing period the patient noted progressively increasing weakness and breath- 
lessness, but denied any recurrence of chest pain, orthopnea or ankle edema. 

Physical examination revealed an afebrile, slightly cyanotic male with mild 
respiratory distress. There was moderate venous distention, and medium moist rales 
were heard over the lower third of both lung fields. Cardiac and abdominal findings 
were unchanged from the previous admission. Blood pressure was 110/85 mm. of Hg 

Laboratory data were within normal limits, and chest x-rays, fluoroscopy and 
kymography revealed no change in the contour of his aneurysm. Electrocardiograms 
at this time revealed the presence of a left bundie branch block, without any other 
appreciable change. Venous pressure on admission was 210 cm., and circulation time 
from arm to lung was 10 seconds; arm to tongue was greater than three minutes. 

The patient's hospital course was characterized by satisfactory response to rapid 
digitalization and mercurial diuresis. Shortly after admission he was noted to have 
a heart rate of 150 per minute, which failed to respond to carotid sinus pressure until 
he was given sedation. He was discharged after seven days on maintenance digitalis 
and a low-salt diet. 

Fourth Admission (two months later): The patient did well until two weeks 
before admission, when he noted increasing dyspnea, orthopnea and slight swelling 
of his ankles. He had taken his medication as directed, and denied chest pain or 
palpitations. 

Physical examination revealed the recurrence of venous engorgement and in- 
creased pulmonary congestion. Cardiac findings were unchanged, but liver enlarge- 
ment with associated tenderness was noted. He had minimal pitting ankle and sacral 
edema. 
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Laboratory data were normal. Chest x-ray and electrocardiograms were un- 
changed (figure 2-A). 

His hospital course was uncomplicated, with rapid response to oxygen, bed-rest, 
mercurial diuresis and digitalis. He was discharged after two weeks on maintenance 
digitalis, a low-salt diet and ammonium chloride. 

Final Admission (11 days later): On the day of atmision the patient noted the 
sudden onset of palpitations and a steady, moderately severe, nonradiating pain in 
his left axilla and in both elbows. This was accompanied by nausea, vomiting, sweat- 
ing and dyspnea. Within four hours the pain and vomiting had disappeared, but his 
other symptoms persisted until the time of admission. 

Physical examination revealed an anxious, cyanotic white male in moderate 
respiratory distress. There was marked venous distention, and an irregular cervical 
pulsation was noted in both supraclavicular regions. Lung fields were clear. His 
heart was enlarged to the left anterior axillary line and the apical impulse was de- 
scribed as heaving and diffuse. Auscultation revealed a regular rhythm with a rate 
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Fic. 2. A. Leads I, II, III and third right taken prior to last admission and showing 
normal sinus rhythm. B. Leads I, II, III and third right taken on last admission before 
treatment and showing ventricular tachycardia. C. Third right lead showing ventricular 
tachycardia after treatment with Pronestyl. D. Third right lead showing idioventricular 
rhythm immediately following course of quinidine. E. Third right lead showing normal sinus 
rhythm with 2:1 block three hours after omitting quinidine. 


of 140. Heart sounds, although slapping in character, varied from loud to moderate 
in intensity. There was a soft blowing apical systolic murmur, and blood pressure 
was 90/70 mm. of Hg. The liver was enlarged but nontender. 

Laboratory data revealed normal blood counts and urinalysis. Electrocardiogram 
on admission revealed a ventricular tachycardia (figure 2-B). 

Following hospital admission the patient's anxiety and cyanosis lessened. He 
was given oxygen and 1,000 mg. of Pronestyl intravenously, without any effect on his 
abnormal rhythm. He was then given a trial of oral Pronestyl for a total dose of 
6.25 gm. over a two day period, but this failed to convert his ventricular tachycardia 
(figure 2-C). All medications were then discontinued and he was given 1 gm. of 
quinidine over a 12 hour period; this also failed to have any effect. On the following 
day a total of 1.8 gm. of quinidine was administered in divided doses, again without 
appreciable effect other than to cause nausea and a slight increase in QRS complex 
from .17 to .18. On his final hospital day he was given a total of 3 gm. of quinidine 
in ascending doses over an eight hour period. An electrocardiogram following the 
final dose of quinidine revealed an idioventricular rhythm with a ventricular rate of 
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88 per minute (figure 2-D). Three hours later a tracing showed a normal sinus 
rhythm with 2:1 A-V block and a ventricular rate of only 43 (figure 2-E). Shortly 
thereafter the patient suddenly went into peripheral circulatory coliapse and died. 

At necropsy the heart weighed 900 gm. The left ventricle presented a large 
bulge 5 cm. by 8 cm. over the anteroapical surface, which was firm and covered with 
fibrous adhesions to the parietal pericardium. The myocardium in the septum showed 
numerous small white scars near the base and several large white dense scars near the 
apex. The myocardium near the area of the bulge on the left ventricle was extremely 
thin but revealed no red or white discoloration. The left ventricle was markedly 
dilated over the thin bulging portion and was filled with a firm, gray, laminated 
thrombus which completely filled the bulging portion. Near the edge of the thrombus, 
where it adjoined normal endocardial surface, was a thin, red, recent clot. There 
was moderate endocardial thickening over the left ventricular surface of the septum. 
The valves were not remarkable. The right coronary artery revealed moderate 
atherosclerotic deposition without marked narrowing. The left coronary artery 
was completely occluded in its anterior descending portion, and the circumflex branch 
was very narrowed. Theere was no evidence of recent myocardial infarction. 


DISCUSSION 


The formation of a cardiac aneurysm is one of the less frequent complica- 
tions following myocardial infarctions. The literature reveals an incidence vary- 
ing from 9 per cent' to as high as 37 per cent.2?. The correct diagnosis is 
occasionally made, but usually it is first discovered by x-ray or postmortem 
examination. Crawford* has defined a cardiac aneurysm as a “permanent 
localized bulging, or a well marked localized expansion during systole beyond the 
contour of the rest of the heart.” In the majority of cases cardiac aneurysm 
follows myocardial infarction. The intraventricular pressure may cause the 
formation of an aneurysm as healing with fibrosis progresses, unless the scar 
becomes strong enough or is reinforced by mural thrombi and adherent peri- 
cardium.* Resultant fibrosis and thinning occur, which leads to a localized 
cardiac dilatation.* Occlusion of the descending branch of the left coronary 
artery, with consequent aneurysm of the anterior surface of the left ventricle or 
apex, is the usual pathologic finding. The apex, being most distant from the 
adequate blood supply, is involved most. In a large series of cases, Applebaum 
and Nicholson found almost all the aneurysms located in the left ventricle.* 
Forty-eight of 49 cases in another series revealed involvement of the lateral or 
anterior portion of the apex of the left ventricle.’ The upper portion of the 
intraventricular septum is infrequently the site of aneurysm formation.* Other 
rarer causes of cardiac aneurysm are trauma, bacterial infection of the myo- 
cardium from either abscess or embolus, syphilitic gumma and rheumatic 
myocarditis. Calcification in the wall of such aneurysms has been reported.* ° 

There is general agreement in the literature that about two thirds of all 
cardiac aneurysms occur in the male sex.'*:"' This is probably due to the higher 
incidence of coronary occlusions among males. 

The average period elapsing between the attack of myocardial infarction and 
the development of aneurysm has been reported as varying from one week ** to 
more than 17 months." 

Because the clinical features are so indefinite, the diagnosis of cardiac 
aneurysm is difficult. There is in most cases a history of a previous episode of 
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myocardial infarction and, frequently, of an inadequate period of bed-rest.’* ** 
Experiments have shown that dogs who were exercised following coronary 
artery ligation developed aneurysms, while control dogs, given an adequate rest 
period, had well healed scars and developed no aneurysms."* 

Symptoms, when present, are those of cardiac decompensation. Pain or 
localized tenderness over the precordial area has been noted by only a few au- 
thors.*** These patients often undergo repeated episodes of congestive failure, 
and compensation is usually difficult to achieve.’ It is thought that aneurysm 
itself does not alter the prognosis. The deciding factor appears to be the func- 
tional capacity of the remainder of the ventricle.’ Some patients have survived 
as long as 17 years following the development of a ventricular aneurysm.° 

Libman and Sacks described as a diagnostic sign an abnormal palpable pulsa- 
tion separate and distinct from the apical pulsation, and located between the 
sternum and apex.’* Gallop rhythm in association with a dull first heart sound, 
together with a pulsation distinct from that of the apex, has been considered 
diagnostic of cardiac aneurysm.’’ Parkinson and co-workers’ described in 
most of their cases an outwardly displaced apical impulse which was diffuse, 
forcible or heaving. Many different physical signs have been described but most 
of them have received little support in the literature. Most authors agree that 
there are no characteristic murmurs due to cardiac aneurysm.'* The blood pres- 
sure is variable. In 45 cases collected from the literature the average was 
found to be 130/70. 

Various electrocardiographic patterns have been described, but it would ap- 
pear that none is diagnostic of cardiac aneurysm and that the tracings merely 
suggest preceding myocardial infarction.*® These changes have been reported 
to persist from months to years." ** Right axis deviation has been found fre- 
quently in some series of cases."**" A recent report by Steven *° has stressed 
that OS complexes, together with persistent S-T elevation in one or more pre- 
cordial leads, strongly suggest underlying ventricular aneurysm. Others have 
also noted this finding.** ** 

The diagnosis of cardiac aneurysm depends mostly on x-ray findings. The 
most characteristic feature is a localized bulge on some portion of the contour 
of the left ventricle. The heart is most often enlarged to the left and the apex 
appears blunted, giving the heart a rectangular or square appearance, because 
the aneurysm frequently involves the lower half of the left ventricular contour.’ 
The aneurysmal pulsations, visualized by fluoroscopy or kymography, may be 
strong or weak, systolic or contrapulsile, synchronous or asynchronous. How- 
ever, asynchronicity with contrapulsile pulsation is seen in most cases.'* 

Cardiac aneurysms rarely rupture.*' Congestive failure or myocardial in- 
farction is the usual cause of death. Occasionally cerebral embolism occurs 
from a dislodged fragment of clot within the aneurysm.‘ 

There are several points worthy of emphasis in the present case report. 
The patient had sustained a penetrating wound of his chest 10 years prior to his 
initial myocardial infarction. It is known that trauma of the thorax as well as 
coronary occlusion may be the cause of a cardiac aneurysm. Both of these 
etiologic factors were elicited in this patient’s history. Subsequent to the epi- 
sode of chest trauma he noted occasional brief episodes of palpitation, for which 
he was given a daily dose of digitalis. Digitalis may cause ventricular tachy- 
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cardia,” and we can only speculate as to what role, if any, it played. These 
episodes of palpitation may actually have been periods of ventricular tachycardia. 

During the patient’s first hospital admission the presence of a pulsation just 
medial to the apical thrust was noted, similar to that described by Libman."* 
X-ray of the chest at this time confirmed the presence of a large cardiac aneurysm 
(figure 1). On the second admission he probably had an episode of paroxysmal 
auricular tachycardia, since it responded rapidly to carotid sinus pressure. The 
electrocardiograms during these admissions revealed persistent elevation of the 
S-T segments in Leads V,,and,. This has recently been emphasized as 
diagnostic of cardiac aneurysm.” The second, third and fourth hospital ad- 
missions were necessitated by progressively severe and increasingly resistant 
episodes of congestive failure. It is known that patients with cardiac aneurysm 
frequently develop heart failure, and that compensation is difficult to achieve.* 

During his final admission the patient developed paroxysmal ventricular 
tachycardia (figure 2-B). A changing intensity of the heart sounds was noted 
at this time. Levine * has described this sign in the clinical diagnosis of this 
arrhythmia. Our patient was first given intravenous Pronestyl, then oral 
Pronestyl, without affecting the ventricular tachycardia (figure 2-C). Pronestyl, 
the amide of procaine, has been studied extensively by Mark et al.** Its action 
is probably due to a direct depressant action on ventricular muscle. On the 
third, sixth and seventh hospital days the patient was given frequent amounts 
and, finally, ascending doses of oral quinidine. He was given a total of 85.5 gr. 
of this drug, and, following the last single dose of 15 gr., his rhythm 
was converted to an idioventricular type (figure 2-D). At this point quinidine 
was omitted, and three hours later, just prior to death, an electrocardiogram 
revealed normal sinus rhythm with a 2:1 A-V block (figure 2-E). The 
duration of the QRS complexes increased from 0.18 second at the onset of the 
ventricular tachycardia to 0.21 second on the final tracing. Quinidine is a valu- 
able drug in the treatment of ventricular tachycardia.**:*° However, because of 
the danger of ventricular fibrillation and cardiac standstill with overdosage,” it 
has been stressed that quinidine therapy should be omitted when the QRS in- 
terval becomes too prolonged.** Since the intravenous administration of quini- 
dine is a hazardous procedure,” intramuscular quinidine is now advocated as a 
safe parenteral method of choice.** It is possible that the amount of quinidine 
employed was responsible for the patient’s death by causing gradual irreversible 
prolongation of the QRS interval. 


SUMMARY 


1. A case is presented of cardiac aneurysm, substantiated by necropsy, with 
development of ventricular tachycardia. The most likely etiologic factor was 
myocardial infarction, although aneurysm secondary to chest trauma could not 
be excluded. 

2. The diagnosis in this case was suspected clinically by the presence of cer- 
tain physical signs and x-ray findings. 

3. A partial review of the literature is included in summarizing the patho- 
genesis, pathology, clinical features, roentgenologic manifestations, and electro- 
cardiographic changes of cardiac aneurysm. 
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EDITORIAL 
THE ROLE OF THE INTERNIST 


To understand the role of the physician in any age is to understand the 
culture of that period. For he more than any other in all stages of our 
painful progress from savagery to civilization epitomized his times. When 
a culture developed and bloomed, the physicians rose with it, in fact often 
led and vitalized the movement, and the decay of great civilizations is more 
accurately measured by the degradation of the healing art than by any other 
yardstick. His role reflected in a most profound way the beliefs, the knowl- 
edge and the morals of the times and changed as these mores changed. In 
tune with his times he has been priest, simple craftsman, philosopher, biol- 
ogist and now must be perforce social scientist. 

When all disease was mysterious, all manifestations of nature incompre- 
hensible and often malign, man looked to supernatural cures for his ills and 
the role of physician was that of priest—the familiar tribal shaman, the 
medicine man of the American Indian, the Levite of the ancient Hebrew, 
the high priest of Apollo the healer. The subtle Greek invented specializa- 
tion even in those theistic days and Apollo’s monopoly in time was divided 
among many gods; Hygeia was the goddess of health (the patron of pre- 
ventive medicine if you will). Artemis was devoted to gynecology and 
pediatrics, Panacea was the healer of ills, Aphrodite was concerned with 
sexual things. Poseidon, Hera, Pan, Dionysus, Persephone, and Cerberus 
were all moved into the picture with a resulting fragmentation curiously 
prophetic of the infinite specialization of today. Asclepius a real tangible 
man became the symbol of the god, became himself deified and by the time 
of Alexander there were three hundred Asclepian temples in Greece. 

When the great empirical system of Hippocrates replaced the cult of 
Asclepius, the physicians turned from incantations, prayers and sacrifices to 
diet, drugs, and hygienic practices and became as described in the words of 
Homer, “craftsmen of the people.” The natural history of disease was 
portrayed with great insight in “The Prognostics,” the supernatural was 
discounted. Occupational therapy was prescribed for the idle rich, fees 
were charged rather than offerings received. 

And this period passed. Under the influence of Plato, Aristotle and 
Theophrastus philosophy became the preoccupation of the intelligentsia and 
the physician once priest, then craftsman, became philosopher. The identity 
of man with the universe was stressed, analogies were drawn from the 
anatomy and physiology of animals and applied to man. The Hellenistic 
physicians studied Plato and Aristotle, set up dogmata, and reasoning from 
them by the inductive method applied the results to human ills. 

Galen’s eclecticism permitted him the philosophical approach but did not 
disdain the craftsmanship; but more importantly he reflected the teleological 
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viewpoints of the middle ages, the Creator dominated the scene in the life 
of the times, divine determinism dominated medical thinking and the phy- 
sician became as before the exemplar and prototype of the man of his age.* 

The analogy can be carried through the age of biological materialism, 
of scientific skepticism to our own disturbing age of atomic disintegration 
and social turmoil. For our time the internist, not alone, but principally, 
is the physician. He more than any other specialist will be regarded as 
the prototype of these times, will be studied by the historian and the student 
of ideas for an understanding of our culture. It is well that we should 
regard ourselves in this light. 

There was a time when the preéminence of the internist, naturally clearly 
understood by this audience, was recognized and accepted by all. There is 
preserved the picture of our lordly predecessor, the physician of medieval 
times, calling upon his titled but obsequious patient, followed by his train 
of humble satellites, the barber, the surgeon, the urine taster. It was not 
for his delicate hands to touch the cadaver—the dissection was done at his 
direction by the gelder of hogs. He wore the schoolman’s academic robes. 
He spoke the Latin of the universities, and quoted in Greek from Aristotle 
or Hippocrates and no man ventured disagreement or dissent. We are 
come into a less enlightened age. And now we must reéxamine and perhaps 
justify our role. It is now not only a definition of the boundaries between 
medicine and surgery which was so learnedly discussed in 1904 in the 
magnificent monograph of Sir Clifford Allbutt (who concluded, by the way, 
that the use of the hypodermic needle was not beneath the dignity of the 
physician even though it involved pricking the skin) but defining as well 
the relationship of the internist to the apparently limitless number of sub- 
specialties into which medicine has become fragmented. There is indeed 
reason for inquiry into the proper role of the internist in this intricate situa- 
tion. There is need indeed for a clear appreciation, on the part of the 
internist, of the responsibility which is quite properly his for restoring and 
maintaining order in the face of threatened confusion. 

I suppose I am an internist because I believe the internist is the most 
important man in the medical team. But I know I must yield in glamor 
(and income) to the surgeon; in the savings of lives to the public health 
man, to the radiologist in diagnostic precision, to the psychiatrist as an 
inspiration for modern literature. There are technicians whose manual 
dexterity is my envy and despair, medical physicists who speak a tongue 
obviously erudite, but completely incomprehensible to me. All this makes 
for humility. Yet I come to the conclusion that the internist is the most 
important man on the medical team. It is not despite, it is because of these 
many wonderful advances by such diversely gifted men that the role of the 
internist has become more important. 


*The foregoing in part is a paraphrase of a by Ilza Veith called “The 
Physician—Priest, Craftsman, or Philosopher ?”, by Indian Institute of Cul- 
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The very complexity of modern medical science requires the internist 
more and more frequently to assume these three important functions, first 
that of codrdination, second that of integration, and third that of interpre- 
tation. It is not an easy role but it is a vital one. To be sure the picture 
of the internist at the head of a train of subservient satellites must be dis- 
carded and replaced. We see him now -ather as the hub of a wheel whose 
spokes radiate in all directions, controlling these spokes in a sense but moved 
by them, revolving with them, and moving forward with the whole. 

Just as there are the three important functions, integration, codrdination 
and interpretation, so also there are three areas in which these functions are 
exhibited, that of the patient, of the profession, and of society. Integration 
means the achievement of the integer—of unity. The centrifugal forces 
operating in medicine today resemble those described by the modern 
astronomer as he plots our expanding universe. These forces threaten 
such dispersion of the various disciplines which make up medicine today as 
to lead to complete disintegration. The internist must supply the centri- 
petal, cohesive force of gravity to pull these divergencies together again into 
one stable solar system. This is the role of integration. 

Wiener in his remarkable book on Cybernetics touched upon the waste 
which is inevitable when scientists in one field are denied the benefits of 
the discoveries and ideas of those in another. The application to medicine 
today is precise and striking. The process of bringing these people together, 
of using the discoveries in one field for the benefit of all is what is meant by 
coérdination and it is the second great function of the internist. 

All this needs communication, exposition, explanation, not only from 
doctor to patient, but from doctor to doctor within the profession, and from 
profession to society, and let me add not infrequently from society to the 
profession. This is the third function, interpretation, which | would assign 
to the internist. 

These functions in varying degress, and of course with many others as 
well, are exhibited in the three areas to which we have referred. 

For the patient the exercise of these functions means that the internist 
becomes the guide for his patient through the medical maze in which he might 
well be lost. He integrates the factors of heredity and environment, of 
nutrition and emotional stress, and of all past and present systemic disorders, 
together with the personality of his patient. He becomes in short the per- 
sonal physician. And this ancient role, so precious in our past, is even more 
needed in these days. The internist almost alone among the many specialists 
has—or he should have—the aptitudes necessary to become the personal 
physician. Of course among these aptitudes perhaps the most important is 
diagnostic acumen in the widest sense. This encompasses not only the 
ability to name the specific disease from which the patient suffers but the 
ability as well to understand and evaluate all the factors in the patient's 
situation which will affect his reaction to the disease. This involves in a 
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personal, but for the patient a vital way, the exercise of the three functions 
we have described. The internist brings together all the factors which bear 
on the problem at hand, which is integration, he codrdinates the findings of 
his colleagues with his own observations, and he interprets these things to 
the patient both by what he says and by his therapy. At this point I should 
like to stress—it hardly seems necessary—the tremendous importance of 
the control and direction of psychic forces, not only for treatment but par- 
ticularly for the prevention of neurotic disturbances, in order to make the 
point that this is one of the roles that should be assumed by the internist, 
not the psychiatrist. But all these points can be summed up by saying that 
the internist should be the personal physician and with rare exceptions the 
personal physician should be an internist. 

The desirability of integration and codrdination within the profession 
is too obvious to require comment, and in this group I think that it would 
be agreed that the internist is the one to do the job. We must assume more 
responsibility for the integration of our already dangerously fragmented 
profession. The role of the internist is like that of the conductor of a 
symphony orchestra. It is for him to see that harmony and not discord 
results from the coérdinated activities of the individual performers—includ- 
ing the prima donnas, if such there be in the case. There is an added and 
often neglected obligation to our fellows to see that due credit and recog- 
nition are given to those who deserve it. Many an internist smugly takes 
the credit for a brilliant diagnosis which was in fact made not by him but 
by some completely anonymous roentgenologist or clinical pathologist. We 
must of course be ready to help our fellow practitioners at every opportunity 
but we must also be ready to accept help when we need it and to give credit 
to our helpers. It is well too for us to have the wit to know when we need 
help. The internist must not arrogate to himself arbitrary or autocratic 
controls but he must in all humility accept his role as integrator and co- 
ordinator within the profession. 

And finally it is the internist more than any other who should recognize 
the tremendous and growing impact of medicine upon society. The so- 
ciologists, the economists, the biologists are becoming increasingly aware 
of this. Too often, immersed as we quite properly should be in the problems 
of individual patient care, we ignore the implications of our activities 
upon the welfare of mankind. William Osler and others of his intellectual 
caliber did not fall into this error. By training, by experience and most 
of all by a philosophy and mental discipline which is characteristic, the 
internist is better equipped to understand these problems than any other 
specialist. ‘The obligation to interpret our art to the people rests largely 
upon the internist and we should accept it. The ability to coérdinate our 
activities with those of others interested in the welfare of mankind is most 
likely to be found in the ranks of the internist. It is necessary for us to 
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consider what we are doing to society along with what we are doing for 
people. 

These then are the roles of the internist, for the patient, a councilor and 
guide; for the profession, an integrator and coordinator; for society, a 
liaison agent, interpreter and leader. 

It calls for all our wit. 

It calls for more than wit. It calls for character. It is not enough that 
we regard ourselves as indicators of the great social chemical reactions 
which are taking place in society. We are more than indicators—we are 
rather powerful enzymes, catalysts of tremendous potency which may well 
determine the direction mankind takes. It is by no means inevitable that 
it will be forward. ‘The possibility of wholesale destruction of the physical 
life of the planet is clearly present in the potential of atomic fission. The 
possibility of complete degradation of the human races through the operation 
of unfavorable genes, injudiciously preserved, is equally present. Loss of 
human liberty, destruction of human dignity have already become a reality 
for half of the human race. The physician—primarily the internist—must 
add these concerns to the many others with which he is burdened. 

Russe V. Ler, M.D. 
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Normal Blood Pressure and Hypertension: New Definitions. By Artuur M. Master, 
M.D., Cardiologist, The Mount Sinai Hospital, New York, etc.; Cuarzes I. 
Garrtetp, M.D., Research Assistant in Cardiology, The Mount Sinai Hospital, 
New York; and Max B. Watters, M.D., F.R.C.P. (Can.), Member, Heart Sta- 
tion, Vancouver General Hospital, Canada, etc. 144 pages; 2415 cm. Lea 
& Febiger, Philadelphia. 1952. Price, $4.00. 


The authors have painstakingly presented the arguments for a revision of our 
concepts of normal blood pressure. * Although their selection of material for statistical 
analysis may be subject to some criticism, they have rather convincingly demon- 
strated that age and sex significantly influence the level of blood pressure. Probably 
the most significant contribution of this work is that they have presented a range of 
normal blood pressures for the ages 16 to 65 in both sexes, rather than a mean. 

A careful perusal of this text should do a great deal to alleviate the unwarranted 
therapy for a condition manifested solely by blood pressure readings above an arbi- 
trarily fixed normal. It is recommended reading for physicians and students. 


Clinical Diagnosis by Laboratory Methods. 12th Ed. By James Campsett Topp, 
Ph.B., M.D., Late Professor of Clinical Pathology, University of Colorado School 
of Medicine; Artuur Hawtey Sanrorp, A.M., M.D., Emeritus Professor of 
Clinical Pathology, The Mayo Foundation, University of Minnesota, etc.; and 
Benjamin B. Wetts, M.D., Ph.D., Professor of Medicine, Department of Medi- 
cine, University of Arkansas. 998 pages; 24x 16 cm. W. B. Saunders Com- 
pany, Philadelphia. 1953. Price, $8.50. 


This volume is the twelfth edition of the well known laboratory text by Todd and 
Sanford. This edition is published with the collaboration of Dr. Benjamin B. Wells 
as coauthor. 

The form and contents of the book are little changed, including sections on urine, 
blood, clinical chemistry, feces, parasitology, bacteriology, serology, mycology, skin 
tests, and body fluids. 

It remains an adequate text for general use, but many concepts of disease and 
their relationship to laboratory tests are not fully explained. Recent advances in 
theory and laboratory confirmation of certain processes notably blood coagulation, 
have been omitted. 

This book should be of value to those requiring information about performance 
and interpretation of routine laboratory tests. This information will require supple- 
mentation in specialized fields. 

A. M. B. 


Synovial Fluid Changes in Joint Disease. By Martian W. Ropes, M.D., Associate 
Physician, Massachusetts General Hospital, etc.; and Watter Bauer, M.D., 
Chief of Medical Services, Massachusetts General Hospital, etc. 150 pages; 
24.5 16 cm. Published for the Commonwealth Fund by Harvard University 
Press, Cambridge, Massachusetts. 1953. Price, $4.00. 


This monograph is the result of 20 years of study and evaluation. The authors, 
believing that joint fluid of normal cattle was analogous to normal human joint fluid, 
and easier to obtain, made a number of studies to develop a series of “normal” levels 
for synovial fluid. 
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The study then proceeds to the abnormal, dealing with variations in characteristics 
of synovial fluid in pathological states, and includes complete bacteriological, cyto- 
logical, enzymatic and chemical changes. 

On the basis of these studies the discussion of abnormal fluid continues and is 
divided into the traumatic group and the rheumatoid arthritis and infectious disease 
groups. Similarities and differences are then pointed out in detail. A mass of 
statistical data, with charts and tables, is offered and discussed. A very complete 
bibliography is also included. 

This book, if the “norm” studies on cattle are accepted as comparable to the 
human, is a classic and very complete. It is too technical for the average practitioner 


but invaluable to students of arthritis and orthopedic conditions. 
L. A. K. 


Clinicai Cardiology. By 33 authors; edited by Franxitin C. Massey, M.D., As- 
sistant Professor of Medicine, Hahnemann Medical College, Philadelphia, Pa. 
1100 pages; 15.5 x 23.5 cm. The Williams and Wilkins Co., Baltimore. 1953. 
Price, $13.50. 


There are already several excellent textbooks of cardiology on the market. This 
latest addition to the list is not without its merits and its defects. The particular 
purpose of this contribution is to give allied specialties adequate representation in 
such a textbook; to this end there are detailed sections on pediatrics, metabolism, 
surgery, anesthesiology, obstetrics and psychiatry as related to cardiology. Other- 
wise the text covers the same field with similar thoroughness as other reputable 
volumes on the subject. 

There is included a helpful summary of congenital cardiac lesions and of the 
modern maneuvers employed in their diagnosis, followed by 100 pages devoted to 
cardiac surgery. Taking these chapters as a unit they probably represent a uniquely 
complete and up-to-date coverage of these progressive subjects. 

The authors, 15 of whom are on the faculty of the Hahnemann Medical College 
in Philadelphia, for the most part do their job well. But there are so many minor 
deficiencies that one gets the impression that on the whole the work is sub-standard. 
There are a phenomenal number of misprints—which suggests indifference in editing. 
A host of trivial criticisms could be made: for example, in the section on the ar- 
rhythmias the electrocardiographic changes of bundle branch block are outlined with- 
out mention of the characteristic findings in the precordial leads; moreover, this 
description of the bundle branch block pattern is entirely redundant because its 
features have been dealt with in detail in the main section on electrocardiography. 
This section, incidentally, is one of the best from the point of view of correlating 
information. It is detailed and instructive, but it is tough going with its dearth of 
illustrations, lengthy paragraphs, the illogical admixture of present with past tenses, 
and a fairly generous infiltration of ambiguity. 

Another minor stricture may be directed at a tendency which is inherent in any 
many-authored work. It is clearly impossible to correlate entirely the controversial 
statements of differing authors, but when categorical contradictions appear—as when 
one author states that the first heart sound is entirely valvular while another states 
that there are four contributing components—both opinions should at least be sup- 
ported with evidence. The editor-in-chief appears from his preface to be conscious 
of the shortcomings of this first edition. 

The authors have endeavored as far as possible to take up the slack between the 
publication of sound experimental data and their incorporation in a textbook, and 
indeed they have succeeded in making this text reasonably up-to-date with a helpful 
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chapter by chapter bibliography including a number of references up to 1952. By and 
large this book will make a useful addition to the cardiologic bookshelf. 
j. L. M. 


Hormonal and Neurogenic Cardiovascular Disorders. By Wicuetm Raas, M_.D., 
F.A.C.P., Professor of Experimental Medicine and Head of Cardiovascular Re- 
search Unit, University of Vermont. 722 pages; 15.5 X 23.5 cm. The Williams 
& Wilkins Company, Baltimore. 1953. Price, $15.00. 


Dr. Raab has “been concerned about the unnatural gap which separates the 
dramatically developing field of endocrinology and of its neuroendocrine aspects from 
the not less fruitful but more conservative advances of clinical cardiology. . . . It is 
the purpose of this book to convince cardiologists and other physicians that neuro 
endocrine and endocrine influences play a fundamental and decisive part in the origin 
and therapeutic amenability of many cardiovascular disorders and that it is necessary 
to incorporate the established results and concepts of contemporary neuroendocrin 
ology and endocrinology into everyday clinical thinking and acting.” ‘The first sec 
tion deals with the experimental cardiovascular effects of hormones and neurohor 
mones, the second with the cardiovascular features in endocrine and neuroendocrine 
syndromes, the third with endocrine and neuroendocrine factors in cardiovascular 
syndromes. 

This volume is based upon the author's own work and an exhaustive survey of 
the literature, as evidenced by a detailed text and by a bibliography of 3,726 references 
covering 177 pages. The arrangement is good. The summary at the end of each 
chapter facilitates reading and crystallizes the author's ideas on the,subject. There 
is a wealth of material here, much of which is controversial or conjectural because of 
the present state of our knowledge of hormonal and neurogenic factors in general 
For example, the author states that “the most important physiological fact whose 
realization is indispensable for the understanding of the occurrence of myocardial 
hypoxia under the influence of sympathetic stimulation (e.g., during exercise, ex- 
posure to cold and emotions), is the excessive and wasteful consumption of oxygen by 
the heart muscle, elicited by the adrenosympathogenic catecholamines norepinephrine 
and epinephrine. It leads to myocardial hypoxia if unopposed by oxygen-sparing 
cholinergic counteraction and it occurs in principle regardless of myocardial work 
and of coronary flow as a specific chemical process. . . . In some of those numerous 
cases in which an occluding intramural hemorrhage in a sclerotic plaque of a coronary 
branch occurs in apparent connection with a sympathicotonic situation (exertion, 
emotion, surgical operation, etc.), the local mechanical effect of abrupt sympathogenic 
coronary dilatation may be considered as a possible immediate cause of intramural 
capillary rupture.” 

This is a stimulating book to read. It should be of interest to cardiologists and 
to endocrinologists. 
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Sectional Radiography of the Chest. By Irvine J. Kane, M.D., Consultant in Chest 
Diseases, United States Naval Hospital, St. Albans, N. Y., Attending Physician, 
Chest Diseases, Lincoln Hospital, New York, N. Y., Associate Physician, Diag- 
nostic Roentgenology, Montefiore Hospital, New York, N. Y. 154 pages; 17 x 
26 cm. Springer Publishing Company, Inc., New York, N. Y. 1953. Price, 
$7.50. 


Sectional Radiography of the Chest is mainly an atlas relating the value of body 
section radiography in the study of chest diseases. However, the first portion of this 
book is devoted to the principles and methods of this procedure and the various con- 
ditions in which it is useful. 
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While attention is directed to the general applications of sectional radiography, 
emphasis is placed on the problems of cancer and tuberculosis. Many cases and 
illustrations are presented to show how this procedure further clarifies some lesions 
or uncovers others, which are previously unsuspected. 

The roentgenogram reproductions are good and the illustration legends are short 
but adequate. This brief book is an excellent one and one which radiologists and 


other physicians interested in chest diseases will find very useful. 
J. M. D. 


BOOKS RECEIVED 
Books received during August are acknowledged in the following section. As 


far as practicable those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 


Adrenal Cortex. Transactions of the Fourth Conference, November 12, 13 and 14, 
1952, New York, N. Y. Edited by ELaine P. Ratt, M.D., Associate Professor 
of Medicine, College of Medicine, New York University, New York, N. Y. 165 
pages; 24 16cm. 1953. Sponsored by the Josiah Macy, Jr. Foundation, New 
York, N. Y. Price, $3.50. 


Aspects of the Psychology of the Tuberculous. A Psychosomatic Medicine Mono- 
graph. By Gorvon F. Derner, Ph.D., Associate Professor of Psychology and 
Director of Clinical Psychology Training Program, Adelphi College, Garden 
City, New York. 119 pages; 24.5 15.5 cm. 1953. Paul B. Hoeber, Inc., 
Medical Book Department of Harper & Brothers, New York. Price, $3.50. 


Atomic Medicine. 2nd Ed. Edited by Cuartes F. Benrens, M.D., Rear Admiral, 
MC, U. S. Navy, Staff Medical Officer, Eastern Sea Frontier, etc. 632 pages; 
23.5 X 15.5 cm. 1953. The Williams & Wilkins Company, Baltimore. Price, 
$11.00. 


Die Bewegungsbestrahlung. By Dr. F. WacusMaANN and Dr. G. Bartu. 192 pages; 
24.5 17.5 cm. 1953. Georg Thieme Verlag, Stuttgart; Agents for U. S. A.: 
Grune & Stratton, Inc., New York. Price, Ganzleinen DM 36.- 


A Bibliography of The World Literature on Blood Pressure, 1920-1950. Volume I 
(Authors and Titles) ; Volume II (Author Index and Title Index) ; Volume III 
(Abstracts). Edited by Ernest K. Koiier and Jacos Katz, Bureau of Applied 
Social Research and School of Public Health, Columbia University. 28 < 21 cm. 
(paper-bound); pages not numbered. 1952. The Commonwealth of Massa- 
chusetts, Boston. Price for the three volumes: $5.00; sets may be purchased 
from the Public Document Division, Office of the Secretary of the Common- 
wealth, Room 116 State House, Boston-33, Massachusetts. 


The Book of Health: A Medical Encyclopedia for Everyone. Compiled and edited 
by Ranpotpn Lee Crark, Jr., B.S., M.D., M.Sc. (Surgery), Director and 
Surgeon-in-Chief, The University of Texas, etc.; and Russet, W. Cumtey, B.A., 
M.A., Ph.D., Director of Publications, The University of Texas, etc. 834 pages; 
26.5 * 18.5 cm. 1953. Elsevier Press, New York. Price, $10.00. 


Clinical Unipolar Electrocardiography. 2nd Ed. By Bernarp S, Lipman, A.B., 
M.D., Instructor in Medicine, Emory University School of Medicine, etc.; and 
Epwarp Massir, A.B., M.D., F.A.C.P., Assistant Professor of Clinical Medicine, 
Washington University School of Medicine, etc. 309 pages; 22.5 x 14.5 cm. 
1953. The Year Book Publishers, Inc., Chicago. Price, $6.50. 
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Extrasystoles and Allied Arrhythmias. By Davin Scuerr, M.D., F.A.C.P., Asso- 
ciate Professor of Medicine, New York Medical College; and Apotr Scott, 
M.D. (Heidelberg), M.R.C.S., Medical Officer in Charge of the Cardiographic 
Department, Queen Mary's Hospital for the East End, London. 531 pages; 
25.519 cm. 1953. Grune & Stratton, New York. Price, $15.50. 


Films in the Cardiovascular Diseases: Survey, Analysis, and Conclusions. By Davin 
S. Rune, M.D., Nicutenuauser, M.D., Leo L. Levertpce, M.D., Henry 
J. Weintraus, M.D., and Norton M. Lucer, M.D. 128 pages; 23 X 15.5 cm. 
(paper-bound). 1953. Medical Audio-Visual Institute of the Association of 
American Medical Colleges, published jointly with The American Heart Asso- 
ciation, New York. Price: paper cover, $1.50; cloth cover, $2.00. 


Handbook of Differential Diagnosis. By Harotp Tuomas Hyman, M.D. 716 
pages; 2013 cm. 1953. J. B. Lippincott Company, Philadelphia. Price, 


$6.75. 


Inhalation Therapy and Resuscitation. Publication Number 156, American Lecture 
Series. By Meyer Saxtap, M.D., Director, Department of Anesthesiology, 
Rhode Island Hospital, Providence, Rhode Island. (A Monograph in The Ban- 
nerstone Division of American Lectures in Anesthesia, edited by Joun ApRIANI, 
M.D., Director, Department of Anesthesia, Charity Hospital, New Orleans, 
Louisiana.) 343 pages; 2416 cm. 1953. Charles C. Thomas, Publisher, 
Springfield, Illinois. Price, $7.50. 


Multiple Myeloma. By 1. Snapvrer, M.D., Director of Medical Education, Cook 
County Hospital, Chicago, Illinois, etc.; Louis B. Turner, M.D., Research As- 
sistant in Medicine, Mount Sinai Hospital, New York, New York; and Howarp 
L. Moscovitz, M.D., Resident, Second Medical Service, Mount Sinai Hospital, 
New York, New York. 168 pages; 23.5 15.5 cm. 1953. Grune & Stratton, 
New York. Price, $6.75. 


Die Nahbestrahlung. By Henri Cuaout and Fetix WacttsmMann. 225 pages; 
24.5% 17.5 cm. 1953. Georg Thieme Verlag, Stuttgart; Agents for U. S. A.: 
Grune & Stratton, New York. Price, Ganzleinen DM 39.- 


Nomenclature and Criteria for Diagnosis of Diseases of the Heart and Blood Vessels. 
Sth Ed. By Tue Crirerta Committee or THe New York Heart Association, 
Inc., Harotp E. B. M.D., Chairman; Artnur C. DeGrarr, M.D., 
Crarence E. pe ta M.D., Cary Eccieston, M.D., Cuarres E. 
KossMANN, M.D., Epwin P. Maynarp, Jr., M.D., Joun B. Scuweper, M.D., 
Haroitp J. Stewart, M.D., and Irvinc S. Wricut, M.D. 359 pages; 22.5 x 
14 cm. 1953. New York Heart Association, Inc., New York. Price, $4.95. 


Pediatrics. 12th Ed. By L. Emmett Hott, Jr., Professor of Pediatrics, New York 
University College of Medicine, etc.; and Rustin MclIntosu, Carpentier Pro- 
fessor of Pediatrics, Columbia University, etc. 1542 pages; 25.5 x 17.5 cm. 
1953. Appleton-Century-Crofts, Inc., New York. Price, $15.00. 


Peptic Ulcer: Pain Patterns, Diagnosis and Medicai Treatment. By Lucian A. 
Smita, A.B., M.D., M.S. in Medicine, F.A.C.P., Assistant Professor of Medicine, 
Mayo Foundation, etc.; and Anprew B. Rivers, M.A., M.D., M.S. in Medicine, 
F.A.C.P., Late Associate Professor of Medicine, Mayo Foundation, etc.; Fore- 
word by Georce B. Eusterman. 576 pages; 25.517 cm. 1953. Appleton- 

Century-Crofts, Inc., New York. Price, $12.50. 
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Roentgen Diagnosis of the Heart and Great Vessels. First American Edition, new 
enlarged revision. By Ericu Zpanskxy, M.D., Professor of Roentgenology, 
University of Vienna, etc.; translated by Linn J. Boyp, M.D., F.A.C.P., Pro- 
fessor and Director of Medicine, The New York Medical College, Flower and 
Fifth Avenue Hospitals. 500 pages; 26x 18 cm. 1953. Grune & Stratton, 
New York. Price, $15.50. 


Stedman’s Medical Dictionary of Words Used in Medicine with Their Derivations 
and Pronunciation Including Dental, Veterinary, Chemical, Botanical, Electrical, 
Life Insurance and Other Special Terms; Anatomical Tables of Titles in General 
Use, the Terms Sanctioned by the Basle Anatomical Convention; the New 
British Anatomical Nomenclature; Pharmaceutical Preparations Official in the 
U.S. and British Pharmacopoeias or Contained in the National Formulary; Bio- 
graphical Sketches of the Principal Figures in the History of Medicine. 18th 
Ed. Edited by Norman Burke Taytor, V.D., M.D., F.R.S.C., F.R.C.S., (Edin.), 
F.R.C.P. (Can.), M.R.C.S. (Lon.), University of Western Ontario, etc.; in 
Collaboration with Lieut. Cot. Atten Ettsworta Tayior, D.S.O., M.A., 
Classical Editor. 1605 pages; 25.5 17 cm. (limp leather binding). 1953. 
The Williams & Wilkins Company, Baltimore. Price, $11.50. 


Stress Incontinence in the Female. By Joun C. Utiery, M.D., F.A.C.S., F.LC.S., 
Obstetrician and Gynecologist, Pennsylvania Hospital, etc. 149 pages; 26 x 
17.5 cm. 1953. Grune & Stratton, New York. Price, $6.75. 


Die Telerontgentherapie. By Pror. Dr. W. Tescuenporr. 72 pages; 21 x 14.5 cm. 
(paper-bound). 1953. Georg Thieme Verlag, Stuttgart. Price, Kartoniert 
DM 8.70. 
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Cominc A.C.P. RecionaL MEETINGS 


Programs for any of these Regional Meetings may be obtained from the Ex- 
ecutive Office of the College, 4200 Pine St., Philadelphia 4, Pa., on request about one 
month in advance of the scheduled date. 


ARIZONA, Tucson—October 28 

NEW JERSEY, Trenton—November 4 

UTAH, Salt Lake City—-November 14 

PUERTO RICO, San Juan—November 20 and 21 
MIDWEST, Milwaukee, Wis.—November 21 
NORTH CAROLINA, Chapel Hill—December 3 
MICHIGAN, Ann Arbor—December 5 


1954 
EASTERN PENNSYLVANIA, Philadelphia—January 15 


COLORADO, Colorado Springs—January 22 and 23 
SOUTHERN CALIFORNIA, Riverside—February 13 and 14 
VIRGINIA, Richmond—February 25 

KANSAS, Topeka—March 19 

SOUTHERN ILLINOIS, Peoria—March— 


Tue Puerto Rico ReGionaAL MEETING 


The Governor, Dr. R. Rodriguez-Molina, and members of the College in Puerto 
Rico are particularly pleased to be the hosts to the 1953 Regional Meeting of The 
American College of Physicians. This is the fourth meeting of the College held in 
Puerto Rico, and not only members and interested physicians from Puerto Rico but 
Fellows and Associates from Continental United States, Cuba and Latin America 
are cordially invited. Members of the Puerto Rico Medical Association also are 
extended a cordial invitation to attend. Dr. Cyrus C. Sturgis, Ann Arbor, Mich., 
President-Elect of the College, and Mr. Edward R. Loveland, Executive Secretary of 
the College, will be honored guests. 

The program comprises a combination of investigative and clinical work and 
will be presented by members of the College and by physicians who may soon become 
members. The work discussed will cover some of today’s pressing medical problems 
as well as some aspects of medicine peculiar to Puerto Rico. 

The meeting is under the direction of R. Rodriguez-Molina, M.D., F.A.C.P., 
A.C.P. Governor for Puerto Rico. Dr. Rodriguez-Molina will gladly furnish advice 
concerning hotel accommodations; his address, San Patricio Veterans Administration 
Hospital, P.O. Box 4424, San Juan, P.R. 
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Program 
Friday Evening, November 20, 1953 
Puerto Rico Medical Association 
Presiding 


Feperico HERNANDEZ-Moraces, M.D., F.A.C.P. 


Multiple Myeloma—Results of Treatment with Urethane. 
A. Ramirez-Ropricuez, M.D. (Associate) and CaLtixto A. ROMERO, 
M.D. (by invitation). 


Acute Pancreatitis and Diabetes. 
Jose A. pe Jesus, M.D. (by invitation); AGustin M. pe AnpiNno, M.D. 


(by invitation); and Francisco Tritta, M.D. (by invitation). 
Bacterial Endocarditis—An Analysis of 52 Proven Cases 

Jose M. Torres, M.D. (by invitation). 
Pulmonary Sarcoidosis—Presentation of Four Cases. 

H. MartINez-VILLAFANE, M.D. (by invitation). 
The Eosinophile Response Following Splenectomy. 

Freperico HeRNANbDEZ-Moraces, M.D., F.A.C.P. 


Saturday Afternoon, November 21, 1953 
School of Medicine 
Presiding 


Ropriguez-Moiina, M.D., F.A.C.P. 


The Tropical Research Medical Laboratory of the United States Army. 
Lt. Cot. A. S. Benenson, (MC), USA (by invitation). 
Medical Education in Puerto Rico. 
E. Harotp Hinman, M.D., Ph.D. (by invitation). 
Factors Governing the Diagnosis of Leptospirosis. 
Rurico S. Diaz-Rivera, M.D., F.A.C.P. 
Sprue—A Review. 
R. Ropricuez-Moiina, M.D., F.A.C.P. 
Intermission. 
Metabolic Studies in Sprue. 
Acustin M. pe AnptNo, M.D. (by invitation). 


The Effect of Orally Administered Folinic Acid in Sprue. 
Ramon M. Suarez, M.D., F.A.C.P. 


Treatment of the Anemias. 
Cyrus C. Sturcis, M.D., F.A.C.P., President-Elect, The American Col- 


lege of Physicians, Ann Arbor, Mich. 


Greetings from The American College of Physicians. 
Mr. Epwarp R. LoveLanp, Executive Secretary, The American College 


of Physicians, Philadelphia, Pa. 
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Social Activities 
(For members of the American College of Physicians and their guests) 


Saturday, November 21, 1953 


P.M. 
1:15 Luncheon at the School of Medicine, San Juan. 
6:30 Cocktail-Buffet at San Juan Country Club, Santurce. 


A.C.P. Group INSURANCE PLAN 


The Group Health and Accident Insurance Plan adopted by the College is still 
open to Members, but is limited to those with satisfactory health records. No longer 
will the Insurance Carrier accept applications without regard to past medical history, 
but this excludes a very small number of Members. Those who desire may still file 
applications on a new form procurable from the College Brokers, Claypoole and 
McCormack, The Association Service Office, 1500 Walnut St., Philadelphia 2, Pa. 

Newly elected Members of the College are eligible, regardless of past medical 
history, for a period of sixty days after election to the College; announcements and 
appropriate forms are automatically mailed to them. 

The Group Health and Accident Plan qualified with the necessary percentage 
of subscriptions on April 15, 1953, and was held open to June 30, 1953. 

The Professional Liability, or Malpractice, Plan is being taken out by a gradually 
increasing number of Members. This Plan was not dependent upon a certain per- 
centage of subscribers and thus is still open to all Members. It is the belief of the 
College Committee on Insurance that the Professional Liability Plan adopted by the 
College is superior to that of any other carrier on a national basis. Lloyds of London, 
the carrier, has already appointed attorneys to represent Members of the College in 
many of the geographical districts of the country, the attorneys being chosen on the 
advice of key Members of the College in each location. Lloyds also, by contract, 
has agreed to accept service in any state. With the rapidly changing situation in 
which an ever increasing number of physicians are sued for malpractice, it is con- 
sidered generally unsafe to be without protection. A physician may be sued on 
malpractice charges over a long period of time, because there is no limitation by law 
on his liability. Cases exist of physicians being sued twenty years after the occur- 
rence of the case under dispute. For full data and application forms, address the 
Association Service Office, 1500 Walnut St., Philadelphia 2, Pa. 


A.C.P. PostGRADUATE CouRSES 


The Autumn Postgraduate Bulletin was distributed to all Members of the College 
and to non-members on the mailing list on August 14, 1953, and several hundred 
applications for registration have been received at the Executive Offices. Course 
Number 8, “Ballistocardiography,” at the Johns Hopkins Hospital, Baltimore, has 
already been over-subscribed. Other courses are still open at the time of the prepara- 
tion of this news item. Those who have not registered are urged to send in their 
applications to the Executive Offices of the College without further delay. 

The matriculation fee for each course is $30.00 to Members, $60.00 to non- 
members. All registrations must be made through the Executive Offices of the 
College, 4200 Pine St., Philadelphia 4, Pa. The schedule of courses for the autumn 
of 1953 is as follows: 


1. CARDIOVASCULAR DISEASES: New York University College of Medi- 
cine, New York, N. Y.; Charles E. Kossmann, M.D., F.A.C.P., Director; 
October 12-17. 
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. PHYSIOLOGICAL BASIS OF INTERNAL MEDICINE: Duke Univer- 
sity School of Medicine, Durham, N. C.; Eugene A. Stead, Jr., M.D., F.A.C.P., 
Director; October 12-16. 

. INTERNAL MEDICINE: University of Chicago School of Medicine, Chi- 
cago, Ill.; Wright R. Adams, M.D., F.A.C.P., Director; October 19-23. 

. CLINICAL NEUROLOGY: Jefferson Medical College of Philadelphia, Phila- 
delphia, Pa.; Bernard J. Alpers, M.D., F.A.C.P., Director; November 2-6. 

. PRESENT DAY THERAPY AND ITS PHYSIOLOGIC BASIS: Univer- 
sity of Utah College of Medicine, Salt Lake City, Utah; Maxwell M. Wintrobe, 
M.D., F.A.C.P., and Louis S. Goodman, M.D., Co-directors; November 9-13. 

. SEMINARS IN INTERNAL MEDICINE: Vanderbilt University School of 
Medicine, Nashville, Tenn.; Rudolph Kampmeier, M.D., F.A.C.P., and Hugh 
J. Morgan, M.D., F.A.C.P., Co-directors; November 16-20. 

. THE NEWER BIOLOGICAL AND PHYSIOLOGICAL APPROACHES 
TO CLINICAL PROBLEMS: University of Wisconsin Medical School, 
Madison, Wis.; William S. Middleton, M.D., M.A.C.P., and Karver L. 
Puestow, M.D., F.A.C.P., Co-directors; November 16-20. 

. BALLISTOCARDIOGRAPHY: Johns Hopkins Hospital, Baltimore, Md.; 
Benjamin M. Baker, Jr., M.D., F.A.C.P., Director; January 11-13, 1954. 


Detailed outlines of all courses may be obtained on request to the Executive 
Offices. To add greater publicity to one of the new courses on the schedule, to be 
given at the University of Utah College of Medicine, at Salt Lake City, the detailed 
outline of the course is herewith published. 


Course No. 5—Present Day THERAPY AND Its PuysioL_ocicaL Basis 


(November 9-13, 1953) 


Department of Medicine, University of Utah College of Medicine, Salt Lake City, Utah 


Directors 


M. M. Wintrose, M.D., F.A.C.P. 
L. S. Goopman, M.D. 


OFFICERS OF INSTRUCTION 
Guest Faculty 


J. Burns Ampberson, M.D., F.A.C.P., Professor of Medicine, Columbia University 
College of Physicians and Surgeons; Visiting Physician in Charge, Chest Service, 
Bellevue Hospital, New York, N. Y. 

Harry Eacie, M.D., Chief, Experimental Therapeutics, National Microbiological In- 
stitute, National Institutes of Health, Bethesda, Md. 

Atrrep GILMAN, M.D., Professor of Pharmacology, Columbia University College of 
Physicians and Surgeons, New York, N. Y. 


University of Utah Faculty 


W. R. Curistensen, M.D., Professor of Radiology. 

H. W. Davenport, M.D., Professor of Physiology. 

L. S. Goopman, M.D., Professor of Pharmacology 

M. M. Wintrose, M.D., F.A.C.P., Professor of Medicine. 
G. E. Cartwricut, M.D., Associate Professor of Medicine. 
H. H. Hecut, M.D., Associate Professor of Medicine. 

B. V. Jacer, M.D., Associate Professor of Medicine. 
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Haroip Brown, M.D., Assistant Professor of Medicine. 
L. W. Jarcuo, M.D., Assistant Professor of Medicine. 
Joun H. McCremenrt, M.D., Assistant Professor of Medicine. 
C. M. McNet, M.D., Assistant Clinical Professor of Pathology. 
F. H. Tyrer, M.D., Assistant Professor of Medicine. 
A. B. Frencu, M.D., Instructor in Medicine. 

W. R. Gaytor, M.D., Resident Assistant in Medicine. 


One of the objectives of the Committee on Postgraduate Courses of the American 
College of Physicians is to provide a wide selection of institutions and directors. 
Another objective is to provide courses to serve its members adequately from a 
geographical standpoint. This course was selected not only for the above reasons 
but because of the outstanding qualifications of the faculty and interest in the fine 
work being done at the University of Utah College of Medicine. The University of 
Utah faculty is being supplemented by three nationally recognized authorities, Dr. J. 
Burns Amberson and Dr. Alfred Gilman of Columbia University, and Dr. Harry 
Eagle of the National Institutes of Health. 

There will be daily, except Wednesday, roundtable luncheons from 12:00 Noon 
to 1:30 P.M. with Drs. Amberson, Eagle, Gilman, Cartwright, Goodman, Hecht, 
Jager, Wintrobe and other Officers of Instruction, for informal discussions. 

Hotel Accommodations: Hotel Utah, Salt Lake City 10, Utah; Miss Beverly 
Lippert, Reservation Manager. Single rooms with bath, $5.00 to $11.00; single rooms 
with detached bath, $4.00; double rooms with double bed and private bath, $7.00 to 
$13.00; twin-bedded rooms with private bath, $9.00 to $13.00; suites, $13.00 to $25.00. 
When writing for reservations identify yourself with the American College of Phy- 
sicians and this particular course. 


TENTATIVE OUTLINE OF CouRSE 


Monday, November 9 


A.M. Session 
9:00 Introduction. 
9:10- 9:50 Hemolytic Anemias 
Dr. Cartwright and Staff. 
9:55-10:15 Thrombocytopenic Purpura. 
Dr. Cartwright and Staff 
10:20-10:50 Physiologic Basis for Splenectomy. 
Dr. Wintrobe. 
10:50-11:30 Roundtable on Splenic Disorders. 
Drs. Wintrobe, Cartwright and Staff. 
Roundtable Luncheon. 


12:00- 1:30 


P.M. Session 
2:00- 3:00 Chemotherapy of Leukemia and Allied Disorders. 

Dr. Wintrobe. 
3:10- 4:30 Roundtable on Hematology. 

Drs. Wintrobe, Christensen, Cartwright, McNeil and Staff. 


Evening 

8 :00 Tyndale Lecture. 
Aspects of Chemotherapy of Tuberculosis. 

Dr. Amberson. 
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Tuesday, November 10 


Pathogenic Mechanisms in Bronchogenic Carcinoma. 
Dr. Amberson. 

Discussion. 

Disturbances in Alveolar-capillary Gas Exchange. 
Dr. McClement. 

Discussion. 

Roundtable Luncheon. 


SyMPOSIUM ON PULMONARY EMPHYSEMA AND Its COMPLICATIONS 


P.M. Session 
2:00- 2:20 Diagnosis and Treatment of Pulmonary Emphysema. 
Dr. McClement. 
2:20- 2:40 Cor Pulmonale. 
Dr. Gaylor. 
2:40- 3:00 Secondary Polycythemia. 
Dr. Hecht. 
3:06- 4:30 Roundtable. 
Drs. Amberson, Hecht, McClement and Staff. 
Evening Social. 


Wednesday, November 11 


A.M. Session 

9:00-10:30 Staff Rounds. 

11 :00-11:50 Problems of Unresolved Pneumonia. 
Dr. Amberson. 

11:50-12:30 Discussion. 

P.M. Session 


Tour of the Laboratories, University, and City. 


Evening 
8:00 Studies in Mode of Action of Antibiotics. 
Dr. Eagle. 


Thursday, November 12 


A.M. Session 
9:00- 9:50 Practical Aspects of Antibiotic Therapy. 
Dr. Eagle. 
10:00-10:50 Synergism and Antagonism of Antibiotics. 
Dr. Eagle. 
11 :00-11:30 Discussion. 
12:00—- 1:30 Roundtable Luncheon. 
P.M. Session 
2:00—- 2:55 Symposium on DissemMiInatep Lupus ErytTHEMATOSUS 
Drs. Jager, Cartwright and Staff. 
Detection—L. E. Cells. 
Clinical Manifestations. 
Hematologic Manifestations. 


SYMPOSIUM ON THE THERAPEUTIC Uses or ACTH anp CorTISONE 


Physiologic Basis. 
Dr. Tyler. 


973 
A.M. Session 
9:00- 9:50 
10 :00—-10 :30 
10 :30-11 :10 
11 :15-11 :30 
12:00— 1:30 
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3:30- 4:30 Roundtable on Therapeutic Indications. 
Dr. Gilman, Goodman, Wintrobe, Cartwright, Tyler, French and 
Staff. 
Evening 
8 :00 The Acidification of the Urine. 
Dr. Gilman. 


Friday, November 13 

A.M. Session 
9:00- 9:50 Hypokaliemic Alkalosis. 

Dr. Gilman. 
10:00-11:30 Roundtable on Diuretics. 

Drs. Goodman, Gilman, Davenport, Hecht and Brown. 
12:00- 1:30 Roundtable Luncheon. 
P.M. Session 
2:00— 4:30 Recent Advances in Drug Therapy. 

Drs. Goodman, Gilman and Jarcho. 


New Lire Member 


Dr. William J. Kerr, F.A.C.P., Blue Lake, Calif., is the latest addition to the 
Life Membership list of the College. Dr. Kerr was for many years Professor of 
Medicine at the University of California and he was President of the College during 
1938-39. He is now retired, residing at Blue Lake. 


STANDARDS FOR HosptTAL ACCREDITATION 


The Joint Commission on Accreditation of Hospitals, Edwin L. Crosby, M.D., 
Director, 660 Rush St., Chicago 11, Ill, now has available for distribution to all 
interested individuals a booklet delineating the “Standards for Hospital Accredita- 
tion.” The Joint Commission, administered through the American College of Phy- 
sicians, the American College of Surgeons, the American Medical Association, the 
Canadian Medical Association and the American Hospital Association, accepted the 
former policies and standards of the American College of Surgeons, but certain 
standards have now been changed and these changes are incorporated in this new 
publication. 


Firtu TrRIeNNIAL MepicaL ALUMNI REUNION, UNIVERSITY OF MICHIGAN 


Dean A. C. Furstenberg has announced the Fifth Triennial Medical Alumni Re- 
union of the Medical School of the University of Michigan at Ann Arbor, October 
15-17, 1953. There are two days of scientific sessions and clinics, a Banquet, an 
evening of convivialities, a Medical School Convocation, and the Michigan-North- 
western football game. Former Staff members of any department of the University 
Hospital are particularly invited 


Jewtsu SaNrraRiuM AND Hospitat ror Curonic Diseases 
ESTABLISHES FELLOWSHIPS 


The establishment of two Fellowships for clinical and experimental research 
has been announced by the Trustees of the Jewish Sanitarium and Hospital for 
Chronic Diseases. The Fellowships, named in the honor of the President of the 
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Hospital, Mr. Isaac Albert, will be awarded during the fall of 1953. Applicants 
should write to the Hospital Superintendent, Rutland Rd. and E. 49th St., Brooklyn 
3, F. 


HEART-IN-INDUSTRY CONFERENCE 


Leading cardiologists, industrialists and labor, insurance and government repre- 
sentatives will participate in a conference devoted to the medical and socio-economic 
problems of the cardiac in American industry at Hotel Statler, New York City, 
November 20, 1953, under the caption of “Heart-in-Industry” Conference. Dr. John 
H. Keating, F.A.C.P., President of the New York Heart Association, states that 
the conference will cover the problem as it relates to the worker, management, in- 
surance, labor unions, and compensation agencies. Dr. Keating has announced the 
appointment of Dr. Norman Plummer, F.A.C.P., Medical Director of the New York 
Telephone Company and Chairman of the Cardiovascular Diseases in Industry Com- 
mittee of the New York Heart Association, as Chairman of the Conference Steering 
Committee. 

Serving with Dr. Plummer will be Dr. Edwin P. Maynard, Jr., F.A.C.P., former 
President of the New York Heart Association, who will be chairman of the morning 
meeting; Dr. Irving S. Wright, F.A.C.P., former President of the New York and 
American Heart Associations, chairman of the luncheon meeting, and Dr. Anthony 
J. Lanza, F.A.C.P., Chairman of the Department of Industrial Medicine at the Post- 
Graduate Medical School of New York University, in charge of the afternoon meet- 
ing. Other doctors serving will be Dr. John W. Ferree, F.A.C.P., Director of Com- 
munity Service and Education, American Heart Association; Dr. Delavan Holman, 
F.A.C.P., Director of the Work Classification Unit, University Hospital, Bellevue- 
New York University Medical Center; and others. 


POSTGRADUATE INSTITUTE OF THE PHILADELPHIA County Mepicat Society 


The Annual Postgraduate Institute of The Philadelphia County Medical Society 
attracts physicians from a large area, especially in the Middle Atlantic States. 
Customarily, the Institute embraces a four- or five-day program, and is held some 
time prior to the Annual Session of the American College of Physicians. Future 
dates for the Institute are: 1954—Philadelphia, March 30-April 2; 1955—Phila- 
delphia, March 29-April 1. 


The American Board of Nutrition will hold certifying examinations in Atlantic 
City, New Jersey, during April 1954. Completed applications of persons wishing 
to be considered for certification should be in the office of the Secretary not later 
than February 1, 1954. Application forms may be obtained from the Secretary, Otto 
A. Bessey, Department of Biochemistry and Nutrition, The University of Texas 
School of Medicine, Galveston, Texas. 


The Fall Meeting of the American College of Cardiology will be held at the 
Hotel Statler in Cleveland, Ohio on November 6 and 7, 1953. The topic of the meet- 
ing will be Congenital Heart Disease. The scientific sessions will be devoted to 
discussions of various physiologic and clinical findings, methods of diagnosis and 
surgical treatment. Further information may be obtained from the Secretary, Philip 
Reichert, M.D., F.A.C.P., 480 Park Ave., New York 22, N. Y. 
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Dr. Simon Dack, F.A.C.P., President of the New York Society for Circulatory 
Diseases, announces four scientific sessions scheduled for the year 1953-54. The 
meetings will be held in room 440 of the New York Academy of Medicine building, 
2 East 103 Street, New York, N. Y., on the evenings of October 13 and December 
8, 1953, February 9 and April 13, 1954. 


Dr. C. S. Keerer Appointep SpectaAL ASSISTANT TO THE SECRETARY OF 
Heartu, EpucatTion, AND WELFARE 


Dr. Chester Scott Keefer, F.A.C.P., Boston, a Regent of the College and former 
Governor for Massachusetts, has recently been chosen by President Eisenhower as 
Special Assistant (Health and Medical Affairs) to the Secretary of Health, Educa- 
tion, and Welfare, Mrs. Oveta Culp Hobby. Dr. Keefer’s duties involve reviewing 
and advising the Secretary on all health and medical programs of the department, 
including advice on legislation. Director of Evans Memorial Hospital since 1940, 
Dr. Keefer is a former Chairman of the Committee on Chemotherapeutics of the 
National Research Council and a former member of the Council on Pharmacy and 
Chemistry of the American Medical Association. 


Dr. Francis James Braceland, F.A.C.P., Hartford, Conn., has recently been 
appointed by President Eisenhower as a member of the National Advisory Committee 
to Selective Service, concerning current and future “doctor draft” legislation. Dr. 
Braceland is Chief Psychiatrist at the Institute of Living at Hartford and is a former 
President of the American Board of Psychiatry and Neurology. 


Dr. Julius Lane Wilson, F.A.C.P., Philadelphia, Director of Clinics and Pro- 
fessor of Medicine in the Henry Phipps Institute for the Study, Treatment and Pre- 
vention of Tuberculosis at the University of Pennsylvania, has been selected for the 
recently made position of Director of Medical Education, Medical Section, National 
Tuberculosis Association. 


Shortly after October 15, Dr. Francis R. Manlove, F.A.C.P., Wilmette, IIl., 
takes over his duties as Director of the University of Colorado Medical Center, 
Denver, and Professor and Dean of the Department of Medicine at the University 
of Colorado School of Medicine. He succeeds Dr. Ward Darley, F.A.C.P., who 
became President of the University on July 1. 


Dr. Turner Z. Cason, F.A.C.P., Jacksonville, and Dr. Warren W. Quillian, 
F.A.C.P., Coral Gables, received the honorary degree of Doctor of Science at the 
Centennial Commencement of the University of Florida. 


Colonel Charles L. Leedham, MC, F.A.C.P., has been awarded the Legion of 
Merit for his services as Medical Consultant in the Far East. He has now been 
transferred to the Surgeon General’s Office, U. S. Army, as Chief of the Education 
and Training Division. Colonel Leedham has been elected Secretary of the Mili- 
tary Medical Section of the American Medical Association. 


Dr. Leon Jacobson, F.A.C.P., Chicago, has been appointed by Dr. LeRoy H. 
Sloan, President of the College, as an advisory member to the Committee on Cancer 
of the American College of Surgeons. Other national groups, such as the American 
College of Radiology, the College of American Pathologists, the American Cancer 
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Society and the National Cancer Institute, have also been invited to appoint advisory 
members. It is the hope of the Committee on Cancer that the advisory members 
will sit in on the annual meetings of this Committee and offer advice on matters of 
cancer control as they pertain to the particular specialties of the advisory members. 
There are many problems in connection with the care of the cancer patient which 
involve the advice and services of internists. 


Dr. H. R. Litchfield, F.A.C.P., presented two exhibits at the Annual Meeting 
of the American Pediatric Society in Miami, October 4-9, 1953 and at the Inter- 
national Pediatric Congress in Havana, October 11-14, 1953, entitled: (1) Absorption 
of Minerals, Especially Calcium and Phosphorus in the Newborn; on Breast Fed 
Babies and Reconstructed Formulas: a Comparative Study. (2) Terramycin and Bw, 
Their Effect on Growth and Development in the Newborn 


Dr. Mark S. Dougherty, Jr., F.A.C.P., Atlanta, Ga., was appointed Assistant 
Secretary-Treasurer of the Medical Association of Georgia by the society’s council 
at their meeting held June 14. 


At the recent annual meeting of the Missouri Heart Association, Dr. J. Will 
Fleming, Jr. (Associate), Moberly, was installed as President, and Dr. Earl L. Loyd 
(Associate), Jefferson City, was elected Vice President. 


Dr. Helena Hoelscher (Associate), Cleveland, was elected Assistant Treasurer 
of the American Medical Women’s Association at the annual meeting held recently 
in New York City. 


Dr. Alphonse McMahon, F.A.C.P., St. Louis, President-Elect of the Southern 
Medical Association, has recently been promoted to Rear Admiral, U. S. Naval 
Reserve Corps. 


Dr. Frank L. Roberts, F.A.C.P., Memphis, has recently been made Associate 
Dean of the University of Tennessee College of Medicine. President of the Ten- 
nessee Health Association, Dr. Roberts joined the University in 1936 and since 1949 
has served as Assistant Dean. 


Dr. F. Redding Hood, F.A.C.P., Oklahoma City, has recently been elected Presi- 
dent of the Oklahoma State Heart Association. 


Dr. Sydney Jacobs, F.A.C.P., and Dr. Alan M. Goldman, F.A.C.P., New Orleans, 
have recently been elected, respectively, President of the Louisiana Trudeau Society 
and President-Elect of the Louisiana Heart Association. 


Dr. J. Burton Glenn, F.A.C.P., Washington, D. C., has been elected President 
of the recently organized Washington Chapter of the American College of Cardiology. 
Dr. George W. Calver, F.A.C.P., was chosen Vice President. 


Dr. Lawrence Jay Thomas, F.A.C.P., Washington, D. C., was recently elected 
President of the Diabetes Association of the District of Columbia. 

Meeting in Houston recently, the Texas Diabetes Association elected Dr. 
Raymond L. Gregory, F.A.C.P., Galveston, President, and Dr. George M. Jones, 
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F.A.C.P., Dallas, and Dr. Lawrence B. Reppert (Associate), San Antonio, Vice 
Presidents. Dr. Edmond K. Doak, Sr., F.A.C.P., Houston, was named Secretary- 
Treasurer. 


Dr. Ernest H. Falconer, F.A.C.P., San Francisco, Clinical Professor of Medicine 
at the University of California Medical School, was awarded the degree of Doctor 
of Laws by his alma mater, McGill University, Montreal, Que., Can., at exercises held 
early in the summer. 


Dr. Cecil O. Patterson, F.A.C.P., Dallas, was elected President of the Texas 
Society of Gastroenterologists and Proctologists at the recent annual meeting. Dr. 
Edward J. Lefeber, Sr., F.A.C.P., Galveston, was chosen Second Vice President. 


Dr. Joseph F. McVeigh, F.A.C.P., Forth Worth, was installed as President of 
the Texas Heart Association at the recent annual convention in Houston. At the 
same meeting, Dr. George R. Herrmann, III, F.A.C.P., Galveston, was named Presi- 
dent-Elect and Dr. Daniel D. Warren, F.A.C.P., Waco, was elected Vice President. 


as 


At a reorganization meeting of the Association of Pathologists of West Virginia, 
held recently in Morgantown, the name of the society was changed to the West Vir- 
ginia Association of Pathologists, and Dr. Milford L. Hobbs, F.A.C.P., Morgantown, 
was reélected President. 


At its recent annual meeting, the Texas Dermatological Association chose Dr. 
Maurice C. Barnes, F.A.C.P., Waco, as President. 


Dr. Walter A. Bloedorn, F.A.C.P., Dean of the George Washington University 
School of Medicine, Washington, D. C., was one of six faculty members honored by 
the University Alumni Association at a luncheon held in Washington. Dr. Bloedorn 
received a scroll in appreciation of the 25 years of service devoted to the School of 
Medicine. 


At the 106th Meeting of the Medical Society of Virginia, being held in Roanoke, 
October 18-21, Dr. Robert L. King, F.A.C.P., Seattle, Wash., and Dr. Claude E. 
Forkner, F.A.C.P., New York City, are among the out-of-state participants. Dr. 
King, who is President of the American Heart Association, is speaking on “Rheumatic 
Fever and Heart Disease,” and is taking part in a Panel Discussion of Cardiac Prob- 
lems. Dr. Forkner is discussing “Advances in Leukemia” and participating in a 
Panel Discussion of Treatment of Lymphoma. 


Dr. William S. McCann, F.A.C.P., Rochester, N. Y., and Dr. H. Marvin Pollard, 
F.A.C.P., Ann Arbor, Mich., were among the guest speakers at the 103rd Annual 
Session of the Medical Society of the State of Pennsylvania, held at Pittsburgh, Sep- 
tember 22-25. Dr. McCann, a former Regent of the College, spoke on “Fundamentals 
of Cardio-respiratory Physiology in Reference to Differential Diagnosis and Treat- 
ment of Dyspnea,”” while Dr. Pollard, College Governor for Michigan, read a paper 
entitled “Neurogenic and Hormonal Influences on the Gastro-intestinal Tract.” 


Under the Presidency of Dr. John I. Marker, F.A.C.P., Davenport, Iowa, the 
Mississippi Valley Medical Society held its 18th Annual Meeting in Springfield, III. 
September 23-25. Participating members of the College and their topics included: 


— 
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Dr. Alfred Goldman, F.A.C.P., St. Louis, Mo., “Chemotherapy of Tuberculosis”; Dr. 
Robert M. Kark, F.A.C.P., Chicago, who served as moderator for the Panel on 
Diabetes; Dr. Alphonse McMahon, F.A.C.P., St. Louis, Mo., who moderated a 
noon round-table luncheon discussion; Dr. Daniel L. Sexton, F.A.C.P., St. Louis, 
Mo., who was moderator of the panel on “What's New in Medicine and Surgery” ; 
Dr. Samuel G. Taylor, III, F.A.C.P., Chicago, “Pitfalls in the Treatment of Diabetes” ; 
Dr. Harry B. Weinberg, F.A.C.P., Davenport, Iowa, “What's New in Cardiology” ; 
Dr. Stewart G. Wolf, Jr., F.A.C.P., Oklahoma City, Okla., “Custom vs. Fact in the 
Treatment of Peptic Ulcer”; Dr. John J. Hammond (Associate), St. Louis, “Cor- 
onary Artery Disease, Problems in Differential Diagnosis”; and Dr. Atlee B. Hen- 
dricks (Associate), Davenport, Iowa, “Liver Biopsy in the Diagnosis of Hepato- 
megaly.” 


Dr. Lowell T. Coggeshall, F.A.C.P., Chicago, and Dr. Myron M. Weaver, 
F.A.C.P., Vancouver, B. C., Can., were two of the speakers at the First World Con- 
ference on Medical Education, held in London, England, August 22-29. The Con- 
ference was held under the auspices of the World Medical Association in collaboration 
with the World Health Organization, The Council for International Organizations 
of the Medical Sciences and The International Association of Universities, and had 
as its theme, “Undergraduate Medical Education.” Dr. Louis H. Bauer, F.A.C.P., 
Hempstead, N. Y., former President of the American Medical Association and Secre- 
tary General of the World Medical Association, was Secretary of the Organizing 
Committee for the Conference. 


Dr. Nathaniel E. Reich, F.A.C.P., Brooklyn, N. Y., delivered an address entitled 
“Newer Methods of Treatment of Heart Diseases” at the National Heart Institute in 
Mexico City, Mexico, on August 18. 


Dr. Edward M. Kline, F.A.C.P., Cleveland, Medical Consultant, General Electric 
Company and member of the Committee on the Cardiac in Industry of the American 
Heart Association, and Dr. Donald S. Smith, F.A.C.P., Pontiac, Mich., Consulting 
Cardiologist, Fisher Body Division, were two of the participants in a symposium on 
“The Heart in Industry.” Sponsored by the Golden Clinic-Memorial General Hos- 
pital Association, the symposium was held at Elkins, W. Va., September 7-8. 


Dr. Samuel Blinder, F.A.C.P., New York City, delivered a paper entitled “Dif- 
ferential Diagnosis of Anterior Chest Pain” before the Second Annual Convention 
of the American College of Cardiology in Washington, D. C., June 8. 


Under the Presidency of Dr. Thomas H. McGavack, F.A.C.P., New York City, 
the New York Diabetes Association held its First Symposium Day on Diabetes at the 
Memorial Center for Cancer and Allied Diseases, New York City, on October 8. Dr. 
J. S. L. Browne, F.A.C.P., Director of the University Clinic, Royal Victoria Hospital, 
Montreal, Que., Can., was the principal speaker, his topic being “Certain Concepts 
and Difficulties in Clinical Endocrinology.” Dr. Franklin B. Peck, F.A.C.P., 
Indianapolis, Ind., Director of the Medical Division of Eli Lilly and Company, 
Indianapolis, and Associate Professor of Medicine at Indiana University School of 
Medicine, spoke on “Indications for the Use of Various Insulins,” with Dr. Benjamin 
I. Ashe, F.A.C.P., New York City, leading the discussion. Dr. Herman O. Mosen- 
thal, F.A.C.P., New York City, Past President of the American Diabetes Associa- 
tion, discussed “Insulin and Complications of Diabetes—Endogenous and Exogenous 
Insulin.” Dr. Herbert Pollack, F.A.C.P., New York City, presented a paper entitled, 
“The Nutritional Management of Diabetes,” and the discussion was led by Dr. Elaine 
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P. Ralli, F.A.C.P., New York City. Dr. Martin G. Goldner, F.A.C.P., Brooklyn, 
N. Y., led the discussion on “The Hyperglycemic Glycogenolytic Factor of Pancreas.” 


Dr. Walter M. Solomon, F.A.C.P., Cleveland, acted as moderator of a panel 
discussion on “New Concepts in Treatment of Rheumatic Diseases” which was part 


of the program of the annual session of the American Society of Physical Medicine 
and Rehabilitation, which met in Chicago, August 31. Under the Presidency of Dr. 
Solomon, the American Congress of Physical Medicine and Rehabilitation also held 
its annual session in Chicago, August 31-September 4. Dr. Howard A. Rusk, 
F.A.C.P., New York, was one of three who gave a preliminary report on “Results 
of a Combined Medical and Rehabilitation Program in Tuberculosis.” At the latter 
meeting, 62 papers were presented, ten being read by title. 


Dr. Hubert M. Parker, F.A.C.P., Kansas City, Mo., presided over the 3lst Annual 
Fall Clinical Conference of the Kansas City Southwest Clinical Society, held Sep- 
tember 28-October 1. Among the guest speakers were Dr. Joseph B. Kirsner, F.A. 
C.P., Chicago; Dr. Francis D. Murphy, F.A.C.P., Milwaukee, Wis.; Dr. Irvine H. 
Page, F.A.C.P., Cleveland; and Dr. Stanley P. Reimann, F.A.C.P., Philadelphia. In 
addition to taking part in two panel discussions and a clinicopathologic conference, 
Dr. Kirsner gave presentations on “Peptic Ulcer: New Gastric Antisecretory Drugs” 
and “The Use of Antibiotics in Gastro-intestinal Disease.” Dr. Murphy discussed 
“Acute Cardiac Emergencies” and “Chronic Nephritis and the Nephrotic Syndrome.” 
He also moderated a panel discussion and participated in a clinicopathologic con- 
ference. Dr. Page read a paper on “The Present Concepts of Arteriosclerosis” and 
took part in the color television program and a panel discussion. Dr. Reimann talked 
on “Relationships to Tumor Pathology of Newer Biological Facts and Concepts,” 
served as moderator for a panel discussion on jaundice and participated in a clinico- 
pathologic conference and another panel discussion. 


Many members of the College participated in the 28th Connecticut Clinical Con- 
gress of the Connecticut State Medical Society and the Yale University School of 
Medicine, held in the New Haven Hospital and the Yale School of Medicine, Sep- 
tember 16-17. Material presented was in the fields of vascular and blood diseases, 
psychiatry, pediatrics, general medicine, surgery and other related subjects. Out- 
of-state speakers included: Dr. Edward F. Bland, F.A.C.P., Dr. Herrman L. Blum- 
gart, F.A.C.P., Dr. Joseph F. Ross, F.A.C.P., Dr. Louis Weinstein, F.A.C.P., all 
of Boston; Dr. Herbert Chasis, F.A.C.P., Dr. Joseph E. Flynn, F.A.C.P., New York 
City; Dr. Harold J. Jeghers, F.A.C.P., Washington, D. C.; Dr. William A. Jeffers, 
F.A.C.P., Philadelphia; and Dr. Irvin Sussman (Associate), Bridgeton, N. J. 


Dr. John D. Hartigan (Associate), Omaha, spoke on “Management of Hyper- 
tension (New Drugs)” at a meeting of the Nebraska Academy of General Practice 
held in Kearney, Nebr. Dr. Donald C. Campbell, F.A.C.P., Rochester, Minn., ad- 
dressed the meeting on “Problems Related to the Anemias.” 


Dr. E. Charles Kunkle, F.A.C.P., Durham, N. C., Assistant Professor of Medi- 
cine at Duke University School of Medicine, and Dr. Vince Moseley, F.A.C.P., 
Charleston, Professor of Medicine at the Medical College of South Carolina, acted 
as guest panelists in a discussion of vertigo that was part of the joint meeting of the 
South Carolina Society of Ophthalmology and Otolaryngology and the North Caro- 
lina Eye, Ear, Nose and Throat Society. The meeting was held in Charleston, Sep- 
tember 14-16. 
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Dr. Robert E. Eckardt (Associate), Linden, N. J., has recently been appointed 
Associate Clinical Professor of Industrial Medicine at the New York University 
College of Medicine. 


Dr. Thomas B. Magath, F.A.C.P., Rochester, Minn., recently became an honorary 
member of the Medical Faculty of the University of Chile. Professor of Clinical 
Pathology and Parasitology at the University of Minnesota and Chief of the Division 
of Clinical Pathology at the Mayo Clinic, Dr. Magath received this honor in recog- 
nition of his contribution to the field of parasitology. 


As of November 1, Dr. Ewald W. Busse (Associate), Denver, Colo., will be- 
come Chairman of the Psychiatric Department of the Duke University School of 
Medicine, Durham, N.C. Dr. Busse has been Chief of the Division of Psychosomatic 
Medicine at the Colorado General Hospital, Denver, and has been associated with the 
Colorado University Medical Center since 1946, where he was in charge of the 
Mental Hygiene and Child Guidance Clinic and Director of the Electro-encephalo- 
graph Laboratory. 


Dr. Max Samter (Associate), Oak Park, IIL, has recently been named President- 
Elect of the Chicago Society of Allergy. 


Dr. Hatch W. Cummings, Jr., F.A.C.P., Houston, has recently been elected 
President of the Texas Academy of Internal Medicine. 


Dr. George F. Evans, F.A.C.P., Clarksburg, was elected First Vice President 
of the West Virginia Medical Association at the annual meeting at White Sulphur 
Springs, July 23-25. 


Dr. Wilburt C. Davison, F.A.C.P., Durham, N. C., Dean and Professor of Pedi- 
atrics at Duke University School of Medicine, was recently elected Vice President 
of the American Pediatric Society. 


Dr. Walter L. Bierring, F.A.C.P., President of Alpha Omega Alpha Honor 
Medical Society, sailed August 7 from Montreal for Europe, with plans to visit 
Glasgow, Edinburgh, Bristol, Oxford and London, and to attend the International 
Conference on Medical Education and thereafter the meeting of the World Medical 
Association at The Hague. Dr. Bierring plans further visits in Brussels, Paris, 
Heidelberg, Copenhagen and Scandinavia. He worked at the Pasteur Institute in 
1894. There are some honorary members of the A.O.A in Great Britain whom Dr. 
Bierring will visit with the hope of extending through the A.O.A. a closer under- 
standing between our two countries in matters of medical education. 


Dr. Edward D. Delamater, F.A.C.P., Philadelphia, Research Professor of Der- 
matology and Microbiology at the University of Pennsylvania School of Medicine, 
attended the International Congress on Genetics, which was held August 24-31, at 
Bellagio on Lake Como, Italy. 


Dr. Walter B. Martin, F.A.C.P., Norfolk, Va., President-Elect of the A.M.A., 
was recently honored at a banquet attended by 175 federal service physicians and a 
group of physicians from Norfolk, Portsmouth, Richmond, Charlottesville, and Suf- 
folk. Rear Admiral Sterling S. Cook, (MC), U.S.N., F.A.C.P., Medical Director 
of the Portsmouth Naval Hospital, presided at the dinner; and Dr. J. M. Hutcheson, 
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F.A.C.P., Richmond, former Vice President, Regent and Governor of the College, 
was among the speakers who paid tribute to Dr. Martin. 


Dr. Joseph T. Freeman, F.A.C.P., Philadelphia, Chairman of the Commission 
on Geriatrics of the Philadelphia County Medical Society, and Dr. Andrew B. Fuller 
(Associate), Pittsburgh, have recently been appointed by the Medical Society of the 
State of Pennsylvania as members of a nine-man Commission on Geriatrics. 


Dr. Donald L. Glenn, F.A.C.P., formerly of Urbana, Ill, has recently been ap- 
pointed Regional Medical Officer for the Eastern Region at Philadelphia of the Penn- 
sylvania Railroad. The appointment was made by Dr. Norbert J. Roberts (Asso- 
ciate), Philadelphia, Medical Director of the Pennsylvania Railroad, who has recently 
announced an expansion and reorganization of the Medical Department. 


Dr. Frank L. Engel (Associate), Durham, N. C., Associate Professor of Medi- 
cine at Duke University School of Medicine, has recently been elected a member of the 
Association of American Physicians. 


Dr. Benjamin B. Wells, F.A.C.P., who for several years has been Professor of 
Medicine and Head of the Department of Medicine at the University of Arkansas 
School of Medicine, Little Rock, resigned as of September 1, to accept an appoint- 
ment as Vice President and Senior Editor of the W. B. Saunders Company, medical 
publishers, in Philadelphia. 


Dr. Irving N. Holtzman (Associate), Brooklyn, N. Y., Associate Clinical Pro- 
fessor of Dermatology at New York University-Bellevue Medical Center, has recently 
been promoted to Attending Dermatologist at the Jewish Hospital, Brooklyn. 


Dr. Russell S. Boles, F.A.C.P., Philadelphia, has recently been appointed Pro- 
fessor of Clinical Medicine at the University of Pennsylvania School of Medicine, 
and has been named special consultant to the National Cancer Institute, United States 
Public Health Service, Washington, D. C. 


In Connecticut, Dr. C. Louis Fincke, F.A.C.P., Stamford, has been appointed 
a member of the Connecticut Medical Examining Board to serve the unexpired term 
of the late Dr. Wilmot C. Townsend, F.A.C.P., Hartford. Dr. W. Bradford Walker, 
F.A.C.P., Cornwall, has been reappointed to the Public Health Council for a six-year 
term and Dr. John C. Leonard, F.A.C.P., Hartford, College Governor for Connecticut, 
has been reappointed to the Commission on the Care and Treatment of the Chronically 
Ill, Aged, and Infirm for a four-year term. Dr. Franklin S. DuBois, New Canaan, 
has been named the physician member of the newly created Council on Mental Health. 


Dr. Edward L. Turner, F.A.C.P., Seattle, Wash., assumed his duties on October 
1, as Secretary and Administrative Officer of the Council on Medical Education and 
Hespitals of the American Medical Association. Since 1945 Dr. Turner has served 
as Dean of the School of Medicine and Chairman of the Division of Health Sciences 
of the University of Washington. 


Dr. George Morris Piersol, M.A.C.P., Philadelphia, and Dr. Nila Kirkpatrick 
Covalt (Associate), Rocky Hill, Conn., are among the members recently chosen by 
the American Congress of Physical Medicine and Rehabilitation to serve on a Com- 
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mittee for the Codrdination and Integration of Physical Medicine and Rehabilitation 
in Geriatrics. 


Dr. A. James French, F.A.C.P., Ann Arbor, has recently been promoted to 
Professor of Pathology at the University of Michigan Medical School. At the same 
institution, Dr. Muriel C. Meyers (Associate), has been advanced to the rank of 
Associate Professor of Internal Medicine. 


Dr. William K. Keller, F.A.C.P., Louisville, was recently awarded an inscribed 
plaque by the Kentucky Association for Mental Health for his “exceptional contri- 
butions in the field of mental health.” Dr. Keller is Professor of Psychiatry and 
Associate in Community Health at the University of Louisville School of Medicine. 


Dr. Robert S. Dow, F.A.C.P., Associate Clinical Professor of Medicine at the 
University of Oregon Medical School, Portland, was recently awarded a Fulbright 
Research Scholarship which entitles him to study in Italy, where he will continue his 
research in neurophysiology at the University of Pisa. 


Captain Leon D. Carson, (MC), U.S.N., F.A.C.P., Director of the Aviation 
Medical Acceleration Laboratory at the Naval Air Development Center, Johnsville, 
Pa., has been appointed Visiting Professor of Aviation Physiology at the University 
of Pennsylvania School of Medicine. Captain Carson was also reappointed Lecturer 
in Aviation Physiology at the University’s Graduate School of Medicine. 


Dr. Howard T. Karsner, F.A.C.P., Washington, D. C., Medical Research Ad- 
viser to the Surgeon General of the Navy, was recently named Chairman of the 
Advisory Medical Board of the Leonard Wood Memorial (the American Leprosy 
Foundation). Dr. Karsner also was recently appointed a member of the Committee 
on Medical Research of the American Trudeau Society and was reappointed Chairman 
of the Committee on Pathology of the Division of Medical Sciences, National Re- 
search Council. 


Dr. J. J. Kirshner, F.A.C.P., Philadelphia, has recently been appointed Acting 
Medical Director of Eagleville Sanatorium, Montgomery County, Pa. The two- 
hundred-bed institution is designed and equipped for the care and treatment of 
patients suffering from pulmonary tuberculosis. Dr. Kirshner is Associate in Medi- 
cine at the Jefferson Medical College and Hospital of Philadelphia, and Chief of the 
Pulmonary Clinic at the Albert Einstein Medical Center, Southern Division. 


Dr. Andrew D. Hart, F.A.C.P., Charlottesville, and Dr. Edward S. Ray, 
F.A.C.P., Richmond, have recently been appointed by the Honorable John S. Battle, 
Governor of Virginia, to a committee “to serve in an advisory capacity to the State 
Board of Health and to make recommendations and suggestions as it deems appro- 
priate” in the attempt to eliminate tuberculosis. 


Lt. Col. Weldon J. Walker, F.A.C.P., has been appointed Chief of the Cardio- 
vascular Section at Brooke Army Hospital, Brooke Army Medical Center, San 
Antonio, Texas. He formerly held the same position at Madigan Army Hospital, 
Tacoma, Washington. 


Dr. Joseph F. Linsman, F.A.C.P., Beverly Hills, California, has been elected 
president of The Los Angeles Radiological Society for 1953-1954. 
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DR. ALEXANDER GEORGE BARTLETT 


Dr. Alexander George Bartlett, F.A.C.P., died in San Francisco on May 28, 
1953. His death was due to carcinoma of the colon with extensive metastases. Dr. 
Bartlett was born in Fresno, California, August 6, 1894. 

He attended the University of California, receiving the degree of A.B. in 1920, 
and his M.D. degree in 1926. During the subsequent year he served as Intern at the 
University of California Hospital and in 1927 he became connected with the teaching 
staff of the University of California Medical School, attaining the rank of Assistant 
Clinical Professor in 1941. 

Dr. Bartlett was a member of the San Francisco County Medical Society, the 
State Medical Society and the A.M.A. He was also a member of the California 
Academy of Medicine and the American Heart Association. For many years he was 
interested in arthritis and was an active member of the California Rheumatism As- 
sociation. He became an Associate in the American College of Physicians in 1948 
and a Fellow in 1952. 

Dr. Bartlett served in World War I in the Army Ambulance Corps in France 
and also served with a Mobile Operating Unit. In World War II he was a Lieu- 
tenant Colonel in the United States Army and Chief of Medical Service at Camp 
Roberts, Camp Beal and Fort Ord. He was an able clinician who gave generously 
of his time and energy to the care of his patients, yet he was greatly interested in 
teaching, and in spite of great demands on his time from a large clientele, he never 
neglected his teaching assignments. 

Dr. Bartlett will be greatly missed by his teaching associates and students, as 
he was an enthusiastic and able teacher. His kindly personality and help and his 
advice aided many patients through trying periods. This constitutes a fine legacy to 
his patients and friends. 

One of Dr. Bartlett's hobbies was early California history, and over the years 
he built up a fine library of “Californiana,” becoming an authoritative student of the 
subject. 

Ernest H. Farconer, M.D., F.A.C.P., 
Acting Governor for Northern California and Nevada 


DR. LeROY HEWITT BRIGGS 


Dr. LeRoy Hewitt Briggs, F.A.C.P., died in San Francisco, California, June 
29, 1953, after several months of chronic illness which caused him to give up his 
practice in 1952. Dr. Briggs was born in Oakland, California, April 8, 1883. 

He attended the University of California, receiving an M.D degree in 1908. 
During 1908 and 1909 he served an internship in both Providence and Fabiola 
Hospitals in Oakland. In 1912 Dr. Briggs came to San Francisco as an Assistant 
in Medicine at the University of California Medical School. Subsequently, through 
the years he advanced to Clinical Professor of Medicine in 1923, and in 1936 was 
appointed to the William Watt Kerr Professorship of Clinical Medicine, which 
position he held up to the time of retirement on account of illness. For many years 
Dr. Briggs was Physician in Chief of the University of California service at the 
San Francisco Hospital, devoting much time to supervision of teaching and clinical 
work. 

Dr. Briggs was a past President of the San Francisco County Medical Society, 
the California Academy of Medicine and the Pacific Interurban Club. In addition 
to being a Diplomate of the American Board of Internal Medicine, he was a former 
Member of the Board. In 1947 Dr. Briggs became a Fellow of the American College 
of Physicians. 
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With the passing of Dr. Briggs we have lost another of the older type of internist 
and clinician who, in addition to devoting much time to medical teaching and ward 
supervision, carry on an active routine of consultation and office practice. His 
patients, as well as his former students and internes, will greatly miss LeRoy Briggs 
as he was a father to many of them, always generous in giving help and advice. 
Ernest H. Fatconer, M.D., F.A.C.P., 
Acting Governor for Northern California and Nevada 


DR. WALTER GOLDFARB 


Dr. Walter Goldfarb, a Fellow of the American College of Physicians since 1949, 
died on June 5, 1953, in New York City. 

Dr. Goldfarb was born in New York City on January 21, 1909. He received 
his B.S. degree from the College of the City of New York in 1930 and his M.D. from 
Yale University School of Medicine in 1935. He served at various intervals on the 
staffs of the Kings County Hospital and Bellevue Hospital. During World War II, 
he served with the U. S. Army Medical Corps, being discharged with the rank of 
Lieutenant Colonel. At the time of his death, Dr. Goldfarb was Senior Physician 
of the Veterans Administration Regional Office and Consultant at the Bleuler Guidance 
Center, Jamaica. He was a Diplomate of the American Board of Psychiatry and 
Neurology and a member of the American Physiological Society, Sigma Xi, Society 
of Experimental Biology and Medicine, Association for the Advancement of Psycho- 
therapy, New York Society for Clinical Psychiatry, and the American Psychiatric 
and American Medical Associations. 

It is with real regret that the passing of Dr. Goldfarb is herewith recorded. 

Irvinc S. Wricut, M.D., F.A.C.P., 
Governor for Eastern New York 


DR. ALFRED GORDON 


Dr. Alfred Gordon, F.A.C.P., Philadelphia, Pa., was born in Paris, France, in 
1874, and received his medical degree from the University of Paris in 1899 and from 
the University of Berne in 1900. He pursued postgraduate work at the University 
of Munich. He came to the United States very early in his career, and his past 
appointments include: Associate in Nervous and Mental Diseases, Jefferson Medical 
College of Philadelphia; Examiner of the Insane, Philadelphia General Hospital ; 
Neurologist, Mount Sinai, Northwestern General and Coatesville (Pa.) Hospitals; 
Consulting Neurologist, Douglass Memorial, Mercy and Shriners’ Hospitals of Phila- 
delphia. During World War I, he was Consultant to the Medical Advisory Board 
of the Army. 

Dr. Gordon was a former president of the Philadelphia Neurological Society and 
the Philadelphia Medico-Legal Society. He was a member of the College of Phy- 
sicians of Philadelphia, the Academy of Natural Sciences, American Eugenic Society, 
Philadelphia County Medical Society, Medical Society of the State of Pennsylvania, 
American Medical Association, American Association of Pathologists and Bacteri- 
ologists, American Neurological Association, American Pediatric Society, American 
Psychiatric Association and had been a Fellow of the American College of Physicians 
since 1916, practically a charter member. He retired from active work in 1948. His 
death occurred on January 12, 1953. 


DR. RAYMOND HUSSEY 


Dr. Raymond Hussey, F.A.C.P., scientific director of the Council on Industrial 
Health of the American Medical Association, died in Chicago on April 15, 1953. His 
death was caused by a neoplasm of the biliary tract. 
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Dr. Hussey was born in Greensboro, N. C., December 26, 1883. He was educated 
in medicine at the University of Maryland, receiving his M.D. degree in 1911. In 
1927 he received an honorary M.A. degree from Yale University. On June 14, 1917, 
he married Edith Woodward who survives him. There are no children. 

Early in his medical career he worked as a pathologist in various institutions. 
From 1915 to 1917 Dr. Hussey was an assistant in pathology at Johns Hopkins 
University ; from 1919 to 1922, an associate in pathology and biophysics, Rockefeller 
Institute for Medical Research; 1922 to 1924 he was assistant professor of pathology 
at Cornell University Medical School. At Yale he served first as associate professor, 
later as professor of pathology from 1924 to 1935. From 1937 to 1945 he served as 
associate professor of medicine at the University of Maryland. There were many 
other posts held in clinical medicine and industrial health, all during his active years. 

Dr. Hussey was a member of numerous scientific societies. He has written 
papers covering a wide range of topics in medicine. He was a man of great vision, 
curiosity, and imagination. These qualities of character and mind he always brought 
to the work at hand. 

As we sum up his life’s work, he was a pathologist, clinician, investigator, and 
always a serious student of the problems of industrial medicine and human relations. 
His broad vision and imagination gave him deep insight to envision coming events. 
He always was on the frontiers—his thinking was usually ahead of present day ideas. 
He was always deeply interested in the human side of things. We have lost a great 
leader, a great worker, a great thinker in the field of industrial medicine. 

Howarp WAKEFIELD, M.D., F.A.C.P., 
Governor for Northern Illinois 


DR. WARFIELD THEOBALD LONGCOPE 


Dr. Warfield Theobald Longcope, F.A.C.P., died April 25, 1953 at Lee, Massa- 
chusetts, of pulmonary insufficiency. His 76 years had been filled with accomplish- 
ment and honor. Born on March 29, 1877, son of George von S. Longcope and Ruth 
Theobald Longcope, in Baltimore, Dr. Longcope attended The Johns Hopkins Uni- 
versity, receiving his A.B. in 1897, and proceeded to The Johns Hopkins Medical 
School where he came directly under the influence of its early great teachers, Osler, 
Welch, Halsted and Kelly and where he was associated with such brilliant colleagues 
as MacCallum, Abel, Hamman and Thayer. After his degree of M.D. in 1901, Dr. 
Longcope decided to obtain a fundamental background in pathology and, in Phila- 
delphia, he spent 10 years in this field, advancing from resident pathologist at The 
Pennsylvania Hospital to Director of the Ayer Clinical Laboratory (1904-1911). 
In 1909, in addition to his post in pathology, he was made Assistant Professor of 
Medicine at The University of Pennsylvania and in 1911 he was appointed Associate 
Professor of Medicine at Columbia University, becoming Bard Professor of the 
Practice of Medicine at Columbia in 1914, as well as Director of the Medical Services 
at the Presbyterian Hospital in New York City, which positions he held for seven 
years. For a few months in 1922 he was Professor of Clinical Medicine at Cornell 
University Medical College. Dr. Longcope returned to his alma mater in Baltimore 
in 1922 to be Professor of Medicine in The Johns Hopkins University and Physician- 
in-Chief of The Johns Hopkins Hospital. This dual assignment he held until his 
retirement in 1946, when he moved from Baltimore to his summer home on a farm 
at Lee. 

In World War I Dr. Longcope was on active duty in the Medical Corps, in the 
Surgeon General's Office from August 1917 to July 1918, thence overseas with the 
American Expeditionary Forces until January 1919. He held the rank of colonel. 
In World War II Dr. Longcope carried a heavy load in teaching and in patient care, 
with his staff reduced by the demands of the armed services, and also he made direct 
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contributions to the war effort by membership on many committees, including the 
Committee on Medicine of the National Research Council, as well as actively con- 
ducting essential research in connection with the Army Chemical Center. These 
extra duties left their mark on his health and with the return of his assistants, at 
War's end, he was tired and aged, anxious for retirement, as soon as a suitable suc- 
cessor could be found. Dr. A. M. Harvey, a pupil and former resident of Dr. Long- 
cope, succeeded him in 1946. 

In his 45 years from medical graduation to retirement, Dr. Longcope vigorously 
upheld and advanced the highest standards of the medical profession. He was never 
content with mediocrity and this was reflected in the quality of his teaching, the 
meticulousness of his investigation, in the students and house staff he trained. First 
and always with Dr. Longcope it was the welfare of the patient, and adjunct studies 
were done only if this welfare were not disturbed. He adhered rigidity to that 
principle. As an idealist, he achieved his goal; he won the loyalty and respect of his 
associates and his subordinates. 

The contributions Dr. Longcope made to the medical literature were many. His 
paper in 1914 on syphilitic aortitis remains a classic. He was a recognized authority 
on nephritis. On Hodgkin’s disease, Boeck’s sarcoid, atypical pneumonia, hyper- 
sensitivity, and the use of BAL in metallic poisoning he wrote extensively. Under 
Dr. Longcope’s guidance, his students and staff did fundamental work on chemotherapy 
and the antibiotics, recognizing the untoward reactions as well as the favorable 
features. The importance of his teachings and his investigations led to many honors. 
From his own alma mater, The Johns Hopkins University, he was given an honorary 
LL.D. degree in February, 1951. He also held honorary doctorates from St. John’s 
College, the University of Rochester and the University of Paris. In 1934 he was 
elected a member of the Board of Scientific Directors of the Rockefeller Institute for 
Medical Research and five years later became its president. He was a member of the 
Association of American Physicians, American Medical Association, American As- 
sociation for the Advancement of Science, National Academy of Sciences, Society 
for Clinical Investigation, American Association of Immunologists, American Society 
for Pharmacology and Experimental Therapeutics, American Society for Experi- 
mental Pathology, Fellow of the American College of Physicians, Harvey Society, 
Fellow of the Academy of Medicine of New York, The College of Physicians of 
Philadelphia, Medical and Chirurgical Faculty of Maryland, Fellow of the American 
Academy of Arts and Sciences, American Clinical and Climatological Association, 
the Interurban Clinical Club, Honorary Fellow of the Royal Society of Medicine of 
London, Honorary Member Société des Hopitaux de Paris, Honorary Fellow of the 
Scandinavian Congress for Internal Medicine. In many of the societies, Dr. Long- 
cope was an officer. In 1948 he was awarded the Kober Medal from the Association 
of American Physicians for outstanding contributions to medical science. 

Professional recognition and distinction did not alter the fundamental character 
of Dr. Longcope. He was a modest man, somewhat retiring and definitely shy. 
He was easily embarrassed and this quality often exhibited itself with mannerisms 
sometimes misunderstood. Above all, he was a sincere man and a loyal friend. His 
life outside his profession was as full as his vocation. His interests were multiple, 
in music, in literature, photography, farming, people. His home life was one of 
simplicity, of generosity and hospitality. Open house for his students and his staff 
and Christmas carol singing were characteristic. 

Dr. Longcope’s death took from the medical profession a man of rare talent and 
achievement. He lived through a memorable era of medicine and of world history. 
His loss has been sorely felt. 

R. CaRMICHAEL T!LGHMAN, M.D., F.A.C.P., 
Governor for Maryland 
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DR. ANITA MARY MUHL 


Dr. Anita Mary Mihl, F.A.C.P., died December 14, 1952, age 66, of carcinoma. 
Dr. Mihl was born in Indianapolis, April 19, 1886, was educated in Indianapolis and 
Germany, received her B.S. (1918) and her M.D. (1920) from Indiana University. 
She also held the degree of Ph.D. from George Washington University. At one 
time she taught psychiatry and criminology at the University of Melbourne Faculty 
of Medicine in Australia. She was author of “A. B. C. of Criminology,” a series of 
thirteen lectures delivered at the University of Melbourne in 1939 and later published 
for the Austrian Council for Education Research. In 1927 she was appointed Head 
of the Department of Special Education, a new department created by the California 
State Board of Education. She had been a Fellow of the American College of 
Physicians since 1937. 

DR. ALBERT A. SCHULTZ 


Dr. Albert Andrew Schultz, F.A.C.P., died January 12, 1953, of leukemia in a 
Des Moines, Iowa, hospital after a lingering illness which had forced his retirement 
from practice about a year previously. 

Dr. Schultz was born in Tobias, Neb., on May 2, 1887. After attending Lake 
Forest College for one year, he studied pharmacy and became a Registered Phar- 
macist in the State of Iowa. He later attended Highland Park College to complete 
his premedical work and enrolled in Northwestern University Medical School, from 
which he received his M.D. degree in 1911. He served a rotating internship in Cook 
County Hospital in 1911-12. 

Dr. Schultz entered practice in Fort Dodge, Iowa, and served that community 
until retiring from practice because of his illness. There he was a member of the 
staff as well as Electrocardiographer for St. Joseph Mercy Hospital. In addition 
he was a lecturer at the Hospital Training School for Nurses and was a member of 
the staff of the Lutheran Hospital. 

During World War I, Dr. Schultz served as Assistant Chief of the Medical Staff 
of Base Hospital 88. He served terms as President of the Webster County Medical 
Society and was in 1937 President of the Iowa Clinical Medical Society. He was 
Chairman of the Section on Internal Medicine of the Iowa State Medical Society 
in 1933 and 1941 and was a former member of the Pneumonia Control Committee 
of the State Medical Society. He had been a Fellow of the American College of 
Physicians since 1940. 

Dr. Schultz was a highly respected member of his profession and of his com- 
munity, and his death is mourned by his many friends and colleagues. 

Wituts M. Fowter, M.D., F.A.C.P., 
Governor for Iowa 


DR. DAVID TENNER 


Dr. David Tenner died suddenly in Baltimore on May 30, 1953. He was only 
48 years of age at the time of his death and though young, he had attained a practice 
of good proportion and had won the affection of his patients and the respect of his 
associates. 

Dr. Tenner was born in Russia in March 1905 and came to this country in early 
infancy. He attended the elementary schools in Baltimore and later The University 
of Maryland, first obtaining his Ph.G. in the School of Pharmacy in 1924 and his 
M.D in the School of Medicine in 1928. His residency training was at the Mercy 
Hospital affiliated with The University of Maryland School of Medicine, and from 
Mercy he went to the Baltimore City Hospitals as resident on the Tuberculosis 
Service. In 1931 he opened his office for the practice of medicine and in the ensuing 
21 years he devoted himself assiduously to private practice, with some teaching on a 
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part-time basis. He taught Physical Diagnosis at The University of Maryland and 
was Instructor in Medicine in the Out-Patient Department of The Johns Hopkins 
University and Hospital. He visited at the Baltimore City Hospitals, the Baltimore 
Eye, Ear and Throat Hospital, the University Hospital, the West Baltimore General 
Hospital and was made Associate Chief of Medicine at the Lutheran Hospital in 1946. 
Dr. Tenner was a Diplomate of the American Board of Internal Medicine, a member 
of the Baltimore City Medical Society, the American Medical Association and Inter- 
state Postgraduate Medical Assembly. He became a Fellow in the College in 1939. 

Dr. Tenner was a quiet, unassuming, energetic and studious physician and his 
death at an early age removes a well qualified man from the practice of medicine in 
Baltimore. 

R. CARMICHAEL TILGHMAN, M.D., F.A.C.P., 
Governor for Maryland 


DR. EDWARD J. TURBERT 


Dr. Edward J. Turbert, F.A.C.P., died of lung carcinoma on April 3, 1953, at 
the New England Deaconess Hospital, Boston, Mass. 

Dr. Turbert was born in Southington, Conn., on March 16, 1880. Upon the 
completion of his preliminary education in Southington, he entered Baltimore Medical 
College and received his M.D. degree in 1904. He served his internship at St. 
Francis Hospital, Hartford, Conn. in which city he subsequently established per- 
manent residence, and entered practice. 

After many arduous years of general practice, he limited himself to the practice 
of internal medicine, in which he was active up to the time of his death. He was 
Visiting Physician to St. Francis Hospital from 1913 to 1952, and Consultant at the 
Institute of Living, Hartford, and the Manchester Memorial Hospital, Manchester. 
He was past President of the Hartford Medical Society and past President of the 


Medical Staff, St. Francis Hospital. He had been a Fellow of the American College 
of Physicians since 1927. 

He is survived by his wife, Mrs. Eleanor Dillon Turbert; a son, Attorney 
Edward J. Turbert; a daughter, Miss Mary Turbert. He left a host of friends and 
colleagues who will long cherish his memory. It is with deep regret that we record 
his passing. 


Joun C. Leonarp, M.D., F.A.C.P., 
Governor for Connecticut 


DR. JOHN VRENDENBURGH WADSWORTH 


Dr. John Vrendenburgh Wadsworth, born September 10, 1894; died suddenly 
May 6, 1953. He was an Associate of the American College of Physicians since 
1928. He graduated from Princeton University in 1916 with a B.S. degree and from 
the University of Buffalo School of Medicine in 1921. He served as an intern at 
the Buffalo General Hospital, 1921-1922, and as Resident Physician at the New York 
Postgraduate Hospital, 1922-24. He was Clinical Assistant at the Buffalo General 
Hospital from 1928 to 1953, and also Assistant Attending Physician at the Millard 
Filmore Hospital from 1947 to 1953. 

Dr. Wadsworth served as an Instructor in Medicine at the University of Buffalo 
School of Medicine from 1932 until the time of his death. He was a member of the 
Buffalo Academy of Medicine, American Medical Association, Nu Sigma Nu and 
Alpha Omega Alpha fraternities. His chief interest in medicine was gastro-enterol- 
ogy. Dr. Wadsworth was highly respected by his colleagues. 

Epwarp C. Re1rrenstein, Sr., M.D., F.A.C.P., 
Governor for Western New York 


COLLEGE NEWS NOTES 


DR. ANDREW YEOMANS 


Dr. Andrew Yeomans, a Fellow of the College since 1949 and Chief of the 
Medical Service at the Veterans Administration Hospital, White River Junction, 
Vt., well known to hundreds of the patients of this hospital and beloved by all who 
were associated with him, died in Dick Hall's House in Hanover, N. H., on April 17, 
1953. 

Born in Chicago in 1907, he was graduated from Harvard Medical School in 
1935. His extensive postgraduate training included periods of study at the Johns 
Hopkins Hospital in Baltimore, the Presbyterian Hospital in New York, and the New 
England Medical Center in Boston. 

His four years of war service were spent as the Naval member of the Typhus 
Commission. He participated in the epoch-making clean-up of typhus fever in Egypt 
and Italy, the first time in history that a typhus epidemic was brought under control. 

After the war he joined the Veterans Administration and was appointed Chief 
of the Medical Service of the hospital at White River Junction. His work here was 
the embodiment of the threefold ideal of our medical care program: the highest 
quality care for our patients, the teaching of young physicians to fill the ever increas- 
ing need for well trained doctors in our community, and the quest for new knowledge 
by carefully planned research on patients under our care. 

The quality of care provided under Dr. Yeomans’ leadership is well known to 
us all. His teaching activities included the instruction of not only the resident 
physicians of this hospital but also the students of the Dartmouth Medical School, 
where he was appointed Assistant Professor of Clinical Medicine; his principal re- 
searches were in the field of the complex mechanisms involved in the regulation of 
acid-base balance of the body in various obscure diseases. His last publication, in 
collaboration with Dr. George Stueck, entitled “Clinical-chemical Studies of Acid- 
base Abnormalities,” published in the American Journal of Medicine in August, 1952, 
attracted widespread attention and resuited in requests for reprints from every state 
in the Union and from many foreign countries, including some from behind the Iron 
Curtain. 

Fully aware of the relentless progress in his own body of a disease for which 
there is as yet no known cure, he faced his future with rare courage and serenity 
of spirit that will provide a lasting inspiration to all who were associated with him. 
He chose to remain at his work to the last. His constant thought was for the future 
of this hospital and its patients, the welfare of his residents, and arrangements for 
continuing his researches in the new laboratory to which he was looking forward. 
Only a few days before his death, he was in his office completing preparations for 
a television program for the American College of Physicians on April 15. 

In the midst of his busy professional life, Dr. Yeomans found time for active 
participation in music, which he loved. An accomplished viola player, he found much 
happiness in the performance of chamber music with his family and friends. 

On the evening of April 17, only a few hours after listening to his favorite 
Haydn string quartettes played near his bedside by his intimate friends, he peacefully 
joined the eternal company of those who have completed a life devoted to improving 
the lot of their fellow men. 

James H. Townsenp, M.D., F.A.C.P., 
Chief Medical Officer 
Veterans Administration Center 
White River Junction, Vermont 
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Childhood constipation deserves treatment which gently restores 
normal peristaltic movements; drastic elimination cannot per- 


manently correct the condition and may be harmful to the child. 


ROLE OF METAMUCIL’® IN ESTABLISHING 
PROPER BOWEL HABITS IN CHILDREN 


Metamucil’s bland, demulcent bulk is 
a physiologic way to manage bowel dys- 
function in youngsters. 

Metamucil does more than merely 
clear the constipated bowel. When 
taken with adequate amounts of water, 
Metamucil’s hydrophilic colloid has a 
proved corrective effect on the child’s 
misfunctioning intestines. Use of 
Metamucil early in life assures a nat- 
ural method of elimination and helps 
guard against formation of the “laxa- 
tive habit” in later years. 

Mixed with fruit juice, milk or the 


child’s favorite beverage, Metamucil 
provides a gentle, corrective stimula- 
tion to peristalsis. There is never a 
“rush’’—never a weakening diarrhea 
with Metamucil. 


Metamucil is the highly refined mu- 
cilloid of Plantago ovata (50%), a seed 
of the psyllium group, combined with 
dextrose (50%) as a dispersing agent. 
It is accepted by the Council on Phar- 
macy and Chemistry of the American 
Medical Association. 
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MOLECL 
SPECIFICALLY FOR 
TOR URINARY TRACT INFECTIONS 


Discovery of the antimicrobial properties 
of the nitrofurans provided a novel class of 
chemotherapeutic agents. These compounds 
possess specific antibacterial activity with low 
toxicity for human tissues. 

The simplicity and flexibility of this nitro- 
furan nucleus make possible 
numerous variations of its 
chemical and therapeutic owl J 
characteristics; a remedy may 
be tailored to fit the disease. 


the 
NITROFURANS 


Products of Eaton Research 


Within recent years we have so designed 
two important antimicrobial nitrofurans for 


topical use: Furacin 

brand of nitrofura- 

zone and Furaspor ° 

brand of nitrofur- 

furyl methyl ether. onl 
Now we have suc- 

ceeded in chemically tailoring a unique mole- 

cule, designed specifically for the treatment 

of bacterial urinary tract infections: 


FURADANTIN 


Brand of nitrofurantoin: 
N-(5-nitro-2-furfurylidene)-I inohyd 
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pyelonephritis 
for cystitis 
pyelitis 


which have proven refractory to 
other antibacterial agents: 


FURADANTIN 


provides definite advantages: 


clinical effectiveness against most of the bacteria of urinary tract in- 
fections, including many strains of Proteus, Aerobacter and Pseudo- 
monas species 

low blood level—bactericidal urinary concentration 

effective in blood, pus and urine—independent of pH 

limited development of bacterial resistance 

rapid sterilization of the urine 

stable 

oral administration 

low incidence of nausea—no abdominal pain—no proctitis or 
pruritus—no crystalluria or hematuria 

non-irritating—no cytotoxicity—no inhibition of phagocytosis 

tailored specifically for urologic use 


Scored tablets of 50 & 100 mg. 
Now available on prescription 
Write for comprehensive literature 
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synthetic complex, is. unique systemic hemostat, 
“rate or volume It does not affect 
ents associated with clot- formation. 
“Adrenosem has such a high index of therapeutic 
safety that there are no cantraindications in the 
™ ‘recommended dose. Case histories attest its val 
aS a hemostat in surgery and in patholo 
 gies characterized by hemorrhagic tendencies* 


How to 
Retire 
Progressively 


Physicians themselves are responsible for the observa- 
tion that members of their own profession are among 
the last to put retirement plans into effect. 


Of course, like anyone else, they make plans. But 
how, actually, can a man write finis on his role in so 
many human lives? . UNLESS he finds someone 
else who will assume that role conscientiously and 
with reasonable success. An excellent way to accom- 
plish this end is to delegate some of your reaponat- 
bilities to an associate whom you have (1) carefuily 
selected; (2) proved competent by gradual induction 
into your duties. 

The Woodward Bureau gives swift, systematic serv- 
ice in helping physicians to find associates who meas- 
wre up. Many fine men in all fields of medicine 
announce their availability through our channels, and 
our background of over fifty years in professional 
placement has alerted us to careful interpretations 
of individual needs. 


Whether your requirements are on a rmanent or 
temporary basis, we are prepared to a you fully. 


> ledlical Personnel Bursau 


FORMERLY 
3rd FLOOR 165 WABASH -CHICABO 
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Gastric hyperacidity is controlled by 


Maalox-Rorer without constipation 


or other side effects commonly 
encountered with antacids. Relief of 
pain and epigastric distress is prompt 
and long-lasting. Available in tablets 
and liquid form. 


X Suspension Maalox-Rorer contains the 
a a ( hydroxides of Magnesium and 
® Aluminum in colloidal form. The 
smooth texture and pleasant flavor 


make it highly acceptable, even with 
prolonged use. 


gives ulcer relief 


Supplied: in 355 cc. (12 fluid ounce) bottles. 
Also in bottles of 100 tablets. (Each Maalox 
tablet is equivalent to 1 fluidram of Suspension 


without side effects — 
Samples will be sent promptly on request. 


WILLIAM H. RORER, INC. 
Drexel Bidg., Independence Square 
Philadelphia 6, Pa. 
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to prevent attacks in angina pectoris 


PATIENT SELECTION Prophylactic management 
with Peritrate can be most effective in patients 
whose attacks come with relative frequency. For 
instance, Humphreys et al. found that while 78.4 
per cent of all patients studied had fewer attacks, 
“... patients with the greatest number of attacks 
showed the greatest reduction. . . .”* 


A RELIABLE CriTeRIon—Regardless of severity or 
previous nitroglycerin requirement, Plotz? found 
that Peritrate decreased the number of attacks in 
approximately 80 per cent of his patients and 
“... in all cases the amount of nitroglycerin . . . 
was reduced to half or less. . . .” 


TRUE ANGINA VS. CHEST PAIN— Peritrate, which 
seems “specific” for angina pectoris, is virtually 
ineffective in angina-like chest pains of other 
etiology: only 5 out of 125 cases of nonanginal 
chest pain improved compared with 4 out of 
every 5 verified cases of angina pectoris'* in 


which Peritrate produced 
* fewer attacks of angina pectoris and/or 


* reduction in the severity of those attacks 
which were not prevented. 


Since Peritrate must be taken on a daily schedule, 
patients with occasional mild attacks are best 
treated with short-acting nitroglycerin. 


FOR EFFECTIVE PROPHYLACTIC MANAGEMENT— 
A long-lasting coronary vasodilator, Peritrate 
provides prophylactic action for 4 to 5 hours. 
Administration must be maintained on a con- 
tinuing daily schedule — usually one tablet 3 or 
4 times daily. Some patients require a 2-tablet 
dose. Peritrate is available in 10 mg. tablets in 
bottles of 100, 500 and 5000. 

|. Humphreys, P., et al.: Angiology 3:1 
(Feb.) 1952. 2. Plotz, M.: New York State]. Med. $2:201 


(Aug. 15) 1952. 3. Dailheu-Geoffroy, P.: L’Owest-Médical, 
vol. 3 (July) 1950. 


Peritrate ® 


WARN EBR-CHIL T new vone 


ANNALS OF INTERNAL MEDICINE 53 


ANNALS OF INTERNAL MEDICINE 


INDEX TO 


ADVERTISERS 


OCTOBER, 1953 


Abbott Laboratories 
American Hospital Supply Corporation ... 
Ames Company, Inc. 

Doris Appel Medical Sculptures 
Appleton-Century-Crofts, Inc. .. § 

Ayerst, McKenna & Harrison Limited . 39, 58 
Bilhuber-Knoll Corp. 13 
Borden Company, The ... 

Brewer & Company, Inc. 

Briggs Company, The 

Burroughs Wellcome & Co. 


Chicago Dietetic Supply House, Inc. ..... 
Ciba Pharmaceutical Products, Inc. 
Warren E. Collins, Inc. 

Davies, Rose & Company, Limited 
Eaton Laboratories, Inc. 

Endo Products, Inc. 

E. Fougera & Company, Inc. ............ 
Geigy Pharmaceuticals 

Paul B. Hoeber, Inc. 

Hoffman-La Roche, Inc. 

Irwin, Neisler & Co. 

Ives-Cameron Company, 

LaMotte Chemical Products Co 

Lea & Febiger 

Thos. Leeming & Co., 

Eli Lilly and Company 

Lloyd Brothers, Inc. 

Macmillan Company, T 
S. E. Massengill Company, The .... 
Mead Johnson & Company ... 

Medical Protective Company, 
irritation is cut down Merck & Co., Inc. ... 
toa minimum with Wm. S. Merrell Company, The ... 


the new oral : National Tuberculosis Association 
‘ Oxford University Press, Inc. . 


mercurial diuretic Pfizer Laboratories, Division, Chas 
€ & Co., Ine. , 16-17, Third Cover 


UMERTILIN 
William H. Rorer, Inc. 
of Mercumati Sanborn Company 
j Schenley Laboratories, Inc. .. 
Schering Corporation 
G. D. Searle & Co. 
a 4 & Dohme, Division of Merck & Co. 
ne 
Silver Hill Foundation, The 
Smith, Kline & French Laboratories .... 
F. R. Squibb & Sons, Division of Mathie- 
_son Chemical Corporation . 
M. A. Ine 
Upieke Company, The . 
U. S. Vitamin Corporation ... 
Varick Pharmacal Co., Inc 
Warner-Chilcott Laboratories, Inc 
Williams & Wilkins Company, The 
Winthrop-Stearns Inc. 
Woodward Medical Personne! Bureau .... 
Wyeth Incorporated 


Please Mention this Journal when writing to Advertisers 


54 
6 re 
: 
38 
a 38 
55 
54 
27 
3 
nge 8 
5, 59 
44 
21 
4 
30 
7 
2-23 
| $0 
32 
: 38 
f 35 
‘ = 5-57 
51 
2 
28 
52 
24 
19 
15 
47 
46 
: 13 
; 29 
37 
60 
41 
34 
= 
», 53 
5 
31 
51 
43 
/ j 


ENCEPHALITIS) 


A THERAPY THAT EMBRACES 
IN THEIR NATIVE STATE 
THE ENTIRE ALKALOIDS 

OF STRAMONIUM 


STRAMONIUM PILLS 


(DAViES, ROSE) 
0.15 GRAM (approx 2% GRAINS) 


These pills exhibit the Powdered dried 
leaf and flowering 'op of Datura Stra. 
Monium, alkaloidally assayed and 
standardized, and therefore Contain in 
each pill 0.375 mg. (1/170 grain) of the 
alkaloids of stramonium, 


Sample for clinical lest and literature 
mailed upon request 
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Stramonium 
(Davies, Rose) 
0.15 Gram 
Davies nose & Coe 
\ 
| 
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| 
| Pr LIMITED 
| Manufacturers 
Boston 18, Mass. U.S 
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Benty1 proves more 


effective than atropine 


FROM BETTMANN ARCHIVE 


The Wm. S. Merrell Company... Pioneer in Medicine 


is 56 
| in “Nervous 
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Indigestion” 


that Benty] is free from significant 


use in nervous indigestion. 


When you prescribe Bentyl, you 


indigestion patient. Relief of G.I. 


Merrell Research 


for 125 Years 


McHardy! reports that Benty] is “‘superior 
to atropine”’ for relief of pain due to 
pylorospasm. He confirms the work of others 


side effects which permits more general 


prescribe patient comfort. You will rarely 
hear patients complain about “‘belladonna 
backfire” or dry mouth and blurred 
vision. Use Bentyl for your next nervous 


is quick, complete and comfortable. 


An exclusive development of 


New technic of measuring human mo- 
tility shows a decrease or complete 
suppression of intestinal pressure 
waves, depending on dosage of 
Bentyl.2 Bentyl acts by blocking 
acetylcholine and directly affects 
the muscle fibers like papaverine. 


COMPOSITION: Each Bentyl 
Capsule or teaspoonful Bentyl 
Syrup contains 10 mg. Bentyl (di- 
cyclomine) Hydrochloride. 

Also Bentyl (10 mg.) with Pheno- 
barbital (15 mg.) Capsules and 
Syrup, and Bentyl Injection, 10 mg. 
per ce. 


DOSAGE: Prescribe Bentyl, 2 
capsules or 2 teaspoonfuls Bentyl 
Syrup three times daily and at 
bedtime. Infants and Children, 
Y to 1 teaspoonful Syrup 10 to 
15 minutes before feeding. Three 
times daily. 


spasm 


1. McHardy and Browne: Sou. 
M.J. 45:1139, 1952. 


2. Lorber and Shay: Fed. Proc. 
12:90, 1953. 


Complete Bentyl bibliography on 
request. 


T.M. ‘Bentyl’ 


New York 


CINCINNATI 
St. Thomas, Ontario 


‘Merrell 
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blood pressure 


UNITENSEN 


Brand of Cryptenarine (Irwin-Neisler) TRADE MARK 


COMPARISON OF UNITENSEN WITH PROTOVERATRINE 
Unique Advantages of UNITENSEN AND THREE OTHER ALKALOID PREPARATIONS 


Drug 


@ Ofall the known Veratrum alkaloids or Veratrum 
UNITENSEN 
alkaloid preparations, Unitensen, brand of cryp- (eryptenamine—trwin, Neisier) 


tenamine, is the only one which has a 4:1 ratio Protoveratrine A & B 

between its hypotensive activity and the dosage 

level which produces the side effect of vomiting. ener 
Commercial Alkaloid Preparation B 


Unitensen assures a wide margin between Commercial Alkalord Preperation ¢ 
therapeutic and vomiting dose by means of a 
dual biologic standardization for both emetic 
propensities and hypotensive action. 


Unitensen has shown excellent results in clinical 
studies in hypertensive crisis, eclampsia, preeciamp- 
sia, and preeclampsia with underlying essential 


Unitensen has a therapeutic index of 125— hypertension. 


highest of all available Veratrum alkaloids tested. Unitensen (Aqueous) is available at present as a paren- 

teral preparation, containing 2 mg. per cc. (260C.S.R.* 
Unitensen has consistent, predictable and Units) of cryptenamine, in 5 cc. rnultiple dose vials. 
uniform action. *Carotid Sinus Reflex 


IRWIN, NEISLER & COMPANY ©@& DECATUR, ILLINOIS 
Keseawh le Sewe Your Practice 
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sPHYGMO- CILLOWETER | 


| COLLENS 


is a blood pressure apparatus and an Oscillometer in one 
instrument. The OSCILLOMETER is the most important 
diagnostic aid in Peripheral Vascular diseases for determin- 
ing the patency of the major vessels in the limbs. 


Taking an Oscillometer reading with the 
COLLENS SPHYGMO-OSCILLOMETER... 
%* A blood pressure apparatus and an Oscillometer in one unit. 
¥ Well engineered and sturdily built to give a long period of carefree service. 
te GUARANTEED ....... + $42.00 
At your dealer or send for literature 


The COLLWIL INTERMITTENT 
The U.M.A. THERMOCOUPLE VENOUS OCCLUSION APPARATUS 


(not illustrated) (not illustrated) 


is the standard the world over for is the proved and accepted simple 
taking skin temperatures instan- and automatic therapy whenever im- 


y pairment of arterial circulation of 
the limbs occurs . . . . $177.00 


U.M.A. Inc. 


56 Cooper Square, New York 3, N.Y.— AL. 4-0924 
Please Mention this Journal when writing to Advertisers 
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Taste Toppers . . . that’s what 
patients alike call these two 
for all ages favorite dosage forms of 
Terramycin because of their 
unsurpassed good taste, 
They're nonalcoholic treat 
for patients of all ages, 
with their pleasant raspberry 
taste. And they're offen the 
dosage forms of first choice 
for infants, children and 
adults of all ages. 


BRAND OF OXYTETR 


Pediatric Drops 


Each co. contains 100 mg. of pure 
crystalline erramyein. Supplied in 

10 ce. bottles with special dropper 
celibrated ot 25 mg. and 50 mg. May 
be administered directly or mixed with 
nonacidulated foods and liquid 
Economica! 1.0 gram size often 
provides the total dese for 
treatment of infections of 

severity in infants. erage 
Supplied: Boctles of 1.0 Gm, 


Oral SuspenslON 


Each 5 cc. teaspoonful contains 250 mg. 
of pure crystalline Terramycin. Esfective 
against gram-positive and gr 

bacteria, including the i gue 
coli-aerogence group, rickettsiae, 
certain large viruses and protozoa. 


Pfizer prizen Brooklyn 6, N. Y., Division, Chas. Pfizer & Co. Ine. 
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